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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guldelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to idertify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation 18 intended to
identify any need for such studies,

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditionms,
and is evolutionarv in nature. It would be incorrect tc assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected ard only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test fl~od is based on the estimated "Probable Maximum
Flood" for the regicn (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of suck a storm
event, a finding that a spillway will not pass the test rlood should
not be interpreted as necessarily posing a highly inadequate conditionm.
The test flood provides a measure of relative spillway capacity and
serves as an alde in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstieam damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SATETY PROGRAM

NAME OF DAM: Conewango Creek Watershed Project
Site 33, Inventory Mo. N.Y. 581

STATE LOCATED: New York -

COUNTY: Chautauqua

RIVER BASIN: Allegheny

WATERSHED: Conewango Creek

STREAM: Unnamed

DATE OF INSPECTION(s): May 6 and 21, 1980
See Vicinity Map & Topographic Map,
Appendix F

ASSESSMENT

The examination of available engineering documents and visual
inspection of the Conewango Creek VWatershed Project - Site 33 dam
did not disclose conditions which constitute a hazard to downstream
human life or property.

The total discharge capacity of the combined principal and
auxiliary spillways is adequate to impound and safely discharge
the floodwater resulting from the Probable Maximum Flood (PMF).

A number of minor deficiencies were noted on this structure.
These deficiencies include: debris around the trash racks of
the orifice in the riser intake structure, debris (logs) on the
lower half of the upstream slope as measured from the crest to
the normal pool elevation, slight erosion along abutment-embankment
contacts on lower third of downstream slope, damaged internal

drainage pipes above plunge pool, small animal burrow on downstream
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slope just above riprap around the principal spillway outlet
pipe, wet areas beyond downstream toe in waste area along east
side of outlet channel and natural flood plain on the west side
of the outlet channel. These deficiencies should be corrected
within 6 months of the date of notification of the owner. A
warning system and evacuation plan for notification of downstream
residents and proper authorities in the case of impending down-

stream flooding within 6 months should also be developed and
implemented.
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View of reservoir and
surrounding slopes




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
CONEWANGO CREEX VATERSHED PROJECT
SITE 33
I. D. No. N.Y. 581
ALLFGHLONY RIVER BASIN
CHAUTAUQUA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.

1

GENERAL

a. Authority

This Phase I Inspection Report was authorized by the
New York State Department of Environmental Conservation
by Contract No. D 201458. This study was performed in
accordance with the terms of the above contract and the
Recommended Guideline for Safety Inspection of Dams pre-
pared by Department of the Army; Office of the Chief of
Engineers to fulfill the requirements of the National
Dam Inspection Act, Public Law 92-327.

b. Purposc of Inspection

This inspection was conducted to obtain available data

concerning design and construction of the dam, to evaluate

that data, to visually inspect existing conditions at
the dam, to identify and evaluate deficiencies and/or
hazardous conditions, if any, which may threaten life

and property of the residents downstream of the dam and

to recommend remedial measure to mitigate such deficiencies

and hazardous conditions.
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DESCRIPTION OF PROJECT

a. Description of Dam

The Conewango Creek Watershed Project Site 33 consists
of an earth dam, with a principal spillway outlet pipe
passing through the embankment and an auxiliary spillway
passing around the western abutment of the dam.

The dam consists of a zoned compacted earth embankment
which is 57 feet high, having a crest width of 18 feet
and crest length of 325 feet. The upstream slope is 1
vertical on 3 horizontal and the downstream slope is 1
vertical on 2.5 horizontal. The crest, downstream slope
and upper two-thirds of the upstream slope between the
normal poul elevation and the crest are grass covered.
The lower third of the upstream slope is not vegetated.
There is a cutoff trench under the centerline of the dam
which presumably was excavated to bedrock in accordance
with the recommendations of the Design Revort. Typical
sections of this cutoff are shown on Sheet 4 of the As-
Built Drawings, Appendix F.

The principal spillway includes the following components:
a rectangular reinforced concrete riser structure with an
orifice at elevation 1483.7 and riser crest at elevation
1509.1, a 36 inch I.D. reinforced concrete pressure pipe
outlet and a riprap lined plunge pool cut into bedroc..

at the outlet end of the pipe. The reservoir drain is

a 10 inch diameter cast iron pipe extending 40 feet into
the reservoir from the base of the riser structure. A
manually operated vertical slide gate mechanism mounted
on the top of the riser structure controls the flow through
the reservoir drain. The auxiliary spillway is in a cut
section and has a bottom width of 50 feet.
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The internal drainage system consists of drain trenches
cut into the foundation material. The drain trenches
are filled with a two-zone filter material and roughly
parallel the abutment-embankment contact. Seepage from
the drain trenches is collected in two 8 inch diameter
perforated asbestos cement pipes which are surrounded
by the filter materials and are parallel to the dam axis
some 114 feet downstream from the dam centerline. The
perforated sections terminate near the principal spillway
outlet pipe where solid 8 inch diameter asbhestos cement
pipe bends 90 degrees'and outlets to the plunge pool
parallel to and either side of the principal spillway
outlet pipe.

b. Location

The Conewango Creek Watershed Project Site 33 is located
east of Pickup Hill Road approximately 1.2 miles (via
public roads) southwest of the Village of Cherry Creek,
New York.

c. Size Classification

The dam is 57 feet high and has a maximum storage capacity
(normal pool to top of dam) of 128.3 acre-feet. Therefore,
the dam is in the intermediate size category by virtue of
its heigh. as defined in the Recommended Guidelines for
Safety Inspection of Dams.

d. Hazard Classification

The dam is classified as a "high" hazard due to the presence
of a number of homes along the downstream channel and the
crossing of a State Route 83 in the Village of Cherry Creek.

e. Ownership

The dam is owned, operated and maintained by the Conewango
Creek Watershed District. The contracting officer is

Mr., Richard Shield of K.!I). #1, Box 334, Kennedy, New York 14747.

His telephone number is 716-267-4801.
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f. Purpose of Dam

The dam is an uncontrolled flcodwater retarding structure.

g. Design and Construction History

Design of the dam was perform:.d by the U.S. Department

of Agriculture, Soil Conservetion Service (SCS), Syracuse,
New York. Construction was inder the inspection of the

SCS and the General Contractor was W. W. Kimmons Company

of Buffalo, New York. The dam was completed in 1974 and

the as-built drawings (portions of which are attached in
Appendix 1) are dated December 9, 1974. The Syracuse office
of SCS has a design félder containing hydrologic, hydraulic,
geologic information, as well as soil laboratory test data
and slope stability analyses; in addition, as-built drawings
and contract decuments are maintained by the Syracuse SCS
office.

h. Normal Operation Procedures

Normal flows are discharged through an orifice in the
intake riser structure then through the principal spillway.
The orifice is the primary control when the reservoir is
between elevation 1483.7 and 1509.1. Reservoir levels
between elevation 1509.1 and 1511.6 are discharged through
the orifices and over the intake riser crest. The reservoir
has sufficient capacity to store and discharge 8 percent

of the Probable Maximum Flood without discharge occurring
in the auxiliary spillway.

PERTINENT DATA

L 5 TRCL S RN DPONTR I S

a. Drainage Area (Areas) 350 %
b. Discharge at Damsite (cfs) %
Reservoir Drain at Orifice Crest 6 %
Orifice at Riser Crest 30+ %
Principal Spillway at Auxiliary Spillway Crest 155 %
Principal Spillway at Design High Wator 15¢ g
Auxiliary Spillway at Desiagn High Water 500 %
Total Spillway Capacity at Design High Water 656 %
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¢c. Elevation (ft above MSL, taken from
Design Report)

Top of Dam

Design Maximum High Water

Auxiliary Spillway Crest

Normal Pool and Orifice Crest

Intake Riser Crest (Principal Spillway)
Reservoir Drain Invert

Streambed at Dam Centerline

d. Reservoir (ft)

Length of Drainage Basin
Length of Normal Pool

e. Storage (acre-feet)

Normal Pool (Taken from Design Report)

Crest of Riser (Flood Storage Above MNormal Pool)
Design High Water (Flood Storage Above Mormal Pool)
Top of Dam (Flood Storage Above Normal Pool)

f. Reservoir Surface (acres)

Normal Pool
Crest of Riser
Design High Water
Top of Dam

g. Dam (Taken from Design Report)

Type: 2 zone earth embankment with keyed earth
cutoff trench and toe drains parallel to
dam centerline

Length: (ft)

Height: (ft)

Top Width: (ft)

Side Slopes: Upstream (V:H)
Downstream (V:H)

Zone 1l: Interior Section of Dam, material contains
more than 20%, by weight, finer than #200
sieve size

Zone 2: Exterior sections, material contains less
than 20%, by weicht, finer than #2060 sieve

Cutoff: Earth Cutoff Trench with Zone 1 material
Grout Curtain: None
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1519.9
1513.8
1511.5
1483.7
1509.1
1472.1
1462.0

1.21 miles
300 feet +

3.3
64.8

87.7

128.3

325

57
18
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h. Principle Spillway (Taken from Design Report,
see Sheet 10 of Drawings,
Appendix F)

Type: 30 inch I.D. Qutlet Pive a 2.5' x 7.5' I.D.
reinforced concrete riser structure rising 41.92'

above the base (outlet invert) elevation 1469.1

Length of Weir: 15.0 ft
Crest Elevation: 1509.1
Gates: Uncontrolled

i. Auxiliary Spillway (Taken from Design Report)

Type: Channel cut into soil, trapezoidal cross-section
with "bench" at mid-height, grass lined (see
revised cross section, Sheet 4 of Drawings,
Appendix F)

Bottom Width: (ft) 50
Side Slopes: (V:H) 1:3 “
Length of Level or Control Section 50
Entrance Slope (%) 2
Exit Slope (%) 3

j. Reservoir Drain (Taken from Design Report)

Type: 10 inch diameter cast iron pipe
Length: (ft) 40
Control: Manually orerated vertical slide gate

mounted on the top of the intake riser

structure
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SECTION 2: ENGINEERING DATA

2.1

GEOTECHNICAL DATA

a. General Geology

The Conewango damsite 33 is located southwest of the

Village of Cherry Creek, in Chautauqua County, New York

on the northern rim of the Appalachian Uplands physio-
graphic province. This province is characterized by the
sharp topographic relief associated with dissection of a
broad plateau; namely, steep hills ris.ng to elevations

of over 2000 feet which are isolated by deep, narrow valleys.

Local bedrock consists of interbedded shales and siltstones
of Upper Devonian age which are essentially horizontally
bedded. The area is considered geclogically stable seis-
mically, and no major or active faults have been revealed
by geologic field work. However, the area is within Zone 3
on the seismic map included with the Recommend.d Guidelines.

This particular area illustrates the diverse range of effects
of Wisconsin continental glaciation. Uplands are comprised
of ground moraine, largely basal till associated with
glacial advances; major valleys such as the Conewango Creek
valley contain deposits of silt and clay formed in pro-
glacial lake basins when they were dammed by the ice, with
resulting impondment of meltwater and temporary existence

of proglacial lakes. Present and former meltwater drainage
channels are marked by the presence of sand and gravel
outwash material deposited both during final glacial retreat
and as more recent alluvium.

b. Subsurface Investigation

The subsurface investigation conducted by the SCS consisted
of a total of 10 test borings and 24 test pit excavations.

Overburd=n sampling in the test borings was accomplished by
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driving a standard 2 inch 0.D. split spoon sampler into
the undisturbed material, beneath the casing, with a 140
pound weight falling 30 inches. Bedrock was cored with

a double tube core barrel and NX size cores were recovered.

A total of 3 of the test borings and 4 of the test pit
excavations were made along the dam centerline. The
investigation for the principal spillway and outlet channel
included advancing 3 test borings and 4 test pits. Three
test pit excavations were made along the reservoir drain
line. 1In the auxiliary spillway channel 4 test pbcrings

and 8 test pit excavations were advanced. An additional

5 test pit excavations were advanced between the dam and
Pickup Hill Road because of the need for supplemental
borrow material.

c. Subsurface Conditions

The subsurface investigation revealed the overburden soils
at the dam site are quite variable in terms of composition
and geologic origin. In general, alluvial gravels overlay
glacial till soils in the flood plain.

Along the west abutment ice-contact stratified drift,
glacial outwash sands and glacio-lacustrine silts and
clays were encountered. At the steep east abutment shale
and siltstone outcrop or was overlain by a thin veneer of
topsoil. The bedrock exposed in the lower part of east
abutment and along the drain line was highly weathered.

Seeps were present along the steep right abutment slopes
at numerous locations and were encountered in the test

pit excavations, Although seeps were not encountered in
the test pit excavations for the auxiliary spillway
investigation several were encountered during construction.
Groundwater levels in the test pit-excavations and bore-
holes appear to be controlled by the creek level.
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2.2

2.3

2.4

DESIGN RECORDS

The dam was designed by the Soil Conservation Service,
who prepared o design report, contract specifications
and engineering drawings. Portions of the design folder
have been included with this report as Appendix E. In
addition a number of as-built drawings prepared by SCS

have been included in Appendix F of this report.

CONSTRUCTION RECORDS

Construction inspection was performed by SCS and the
construction documents are also available at the SCS office
in Syracuse, New York. Changes from original design are
noted on the as-built plans in Appendix F. The most notable
change was the relocation of the principal spillway outlet
pipe a distance of 20 feet east.

OPERATION RECORDS

Since the dam was designed as an uncontrolled, floodwater
retarding structure no operating records are maintained
regarding reservoir level or spillway discharge. During
periods of heavy runoff it is reported the structure

is monitored periodically by SCS personnel and representa-
tives of the Conewango Watershed Commission.

EVALUATICN OF DATA

The data presented in this report has been compiled from
information obtained from the Soil Conservation Service,
Conewango Creek Watershed Commission and the files of the
New York State Department of Environmental Conservation,

The information reviewed in connection with the Phase I

inspection was considered adequate and reliable.
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SECTION 3: VISUAL INSPECTION

3.1

FINDINGS

a. General

The visual inspection of the dam was conducted on

May 6, 1980. The weather at the time of the inspection
was cloudy with temperatures in the seventies. The
reservoir level was at the crest of the orifice elevation
1483.7. On May 21, 1980 the site was revisited for the
purpose of inspecting the principal spillway outlet pipe.
On this date, the resgrvoir level had been drawn down,

by opening the reservoir drain to approximately elevation
1478.

b. Embankment

In general the embankment was in good condition. No
evidence of misalignment, sloughing, seepage, or cracking
v2re observed. However, seepage was emerging from the
natural valley wall at the abutment-embankment contacts

on the upstream side of the dam. Also, the upstream slope

of the embankment was not vegetated between elevation 1483.7

and about elevation 1496. Debris in the form of logs was
laying on the upstream siope between elevations 1483.7
and 1500.0. Along the downstream abutment-embankment
contact a slight amount of erosion has occurred in the
lower third of the slope. Surface water runoff is con-
centrated a2long these contacts and has eroded a channel
approximately 12 inches wide and deep. 1In general, these
contacts are unlined except for some small stones (2" +
maximum size) which were removed during the seeding opera-
tion and placed in this area. An animal burrow was
observed in the embankment near the toe of the dam just
upslope of the riprap and to the right or east of the
principal spillway outlet pipe.

_10..

P

LR

T

e
P




The internal drainage system consists of drain trenches
near the toe of the dam along the abutment. The drain
trenches are cut into the fcundation materials and filled
with filter material. Seepage is collected and diverted
from the drainage trenches into 8 inch diameter perforated
asbestos cement pipe surrounded by filter material. The
perforated sections are parallel to the axis c¢f the dam

and located 114 feet downstream from the dam centerline.
The toe drains bend 90 degrees and outlet along either

side of the principal spillway outlet pipe into the plunge
pool as solid 8 inch diameter asbestos cement pipe. Between
May 6 and May Z1, 1980 the asbestog¢ pipes had been broken
off by vandals where they daylight above the plunge pool.
No discharge was observed from the drains on the inspection

dates noted above.

c. Principal Spillvay

The principal spillway consists of a reinforced concrete
riser structure with a 6 inch high by 9 inch wide orifice

at elevation 1483.7 =nd the riser crest at elevation 1509.1.
One 30 inch I.D. reinforced concrete pressure pipe bedded

on a non-reinforced concrete craddle transports reservoir
water from the riser structure to the plunge pool and out-
let channel. This outlet pipe is provided with 9 reinforced
concrete anti-seep collars at approximately 25 foot spacings
starting 90 feet from the outlet to the riser structure.

The components observed were in satisfactory condition.

d. Auxiliary Spillway

The auxiliary spillway for this structure is located at
the west end of the dam. The snillway is cut into glacial
derived soils consisting of: ice contact stratified drift
and glacial outwash sands and gravels, glacio-lacustrine
sands, silts and clays, and glacial till. Although the

majority of the auxiliary spillway is in a cut area it

-11-
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was necessary to construct a levee or dike alsng the
east side of the spillway extending from jusc south

of the dam axis north a distance of 135 feet. The levee
section has a maximum height above existing ground
surface of about 2.5 feet. Seeps encountered in the
west side of the auxiliary swillway during construction
are drained using 4 inch teavy duty perforated plastic
pipe bedded in a trench 2 foot wide by 2 foot deep and
surrounded by No. 2 stone. Areas in the cut slope which
experienced sloughing were overexcavated and filled with
No. 2 stone. Following earthwork the auxiliary spillway
was lined with topsoii and seeded and now supports a
healtny grass cover.

e. Reservolr Drain

The reservoir is drained by a 10 inch cast iron pipe and

manua” ly operated slide gate with the gate handle situated

on the top of the riser structure. The slide gate is in
operable condition.

f. Downstream of Toe

The waste area downstream of the dam along the east side
of the outlet channel and the natural floodplain along
west side of channel both exhibited ponded water and wet
surficial soils.

g. Downstream Channel

The plunge pcol is cut through a sequence of 5 feet of
alluvial silt, sand and gravel underlain by 3 feet of
silt and clay and terminates at the base 4 feet below
the bedrock surface. A 2 foot layer of riprap lines

the entire plunge pool and extended to elevation 1462.0
at the toe of the dam. Beyond the plunge pool the outlet
channel area has been cleared and graded downstream a

distance of about 135 feet from the outlet pipe. Beyond

-12~-
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3.2

the cleared and graded outlet channel the discharge is

into the natural stream creek which is tree lined.

h. Reservoir Area

The arez surrounding the reservoir is wooded with slopes
ranging from 1 vertical to 4 horizontal to 1 vertical to

2 horizontal. No signs of slope instability were observed,

however, seepage was emerging from the east reservoir slope.

EVALUATION

The visual inspection ¢of this dam revealed the following

deficiencies:

1) Debris buildup around orifice trash racks

2) Debris buildup along lower half of upstream
embankment slope

3) Slight erosion along lower third of downstream
slope at embankment-abutment contacts

4) Broken toe drain pipes and missing animal guards
above plunge pool

5) An animal burrow on downslope above riprap lined
plunge pool

6) Wet areas downstream of dam located east of outlet
channel in waste area and west of outlet channel in
flood plain

7) Unvegetated lower third of upstream slope

8) Evidence was observed that riprap around plunge pool

has been thrown into plunge pool

~13-
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SECTION 4: OPERATION AND MAINTENANCE

4.1

4.2

4.4

PROCEDURES

The normal reservoir level is controlled by the crest

elevation of the orifice in the riser structure.

Downstream flow is controlled by the three outlet devices;
first the orifice, then the riser crest and, finally the
auxiliary spillway. The riser can discharge up to 155 cfs

without discharges occurring in the auxiliary spillway.

MAINTENANCE OF DAM

The dam is maintained by the owner, Ccnewango Creek
Watershed Commission. Normal maintenance should include
mowing the grass from the embankment and auxiliary spillway;
removal of debris from upstream embankment slope, reservoir
slopes and around orifice trash rack; as well as repair

or replacement of damaged cr inoperative structures. The
structnre is inspected annually by a representative of

SCS and the Owner's Contracting Officer. The resulting
Inspection Report Forms from July 1975 through September 1979
are attached as Appendix D.

WARNING SYSTEM IN EFFECT

There is no warning system in effect, however, the dam
is reportedly monitored during periods of heavy runoff
Lv representatives of the SCS and Owner.

EVAL{JATION

*"he opeiration procedure for this structure is satisfactory.
‘wcreased maintenance is required to correct what appears

to ne reoccurring deficien:ies noted during the visual inspec-
r.ion and review of Operation and Maintenance Inspection

wacords.
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SECTIONM 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

5.3

DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed draining into the reservoir
pool area was acccmplished using the USGS 7.5 minute
quadrangles for Hamlet and Cherry Creek, New York.

The drainace area measures 350 acres and consists
primarily of woodlands and open fields. The relief in
the area consists of a continuous, moderately steep hill
that forms into a gorge near the reservoir. The average

slope of the drainage basin is approximately 10 percent.

ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of
this dam was performed using the Corps of Engineers HEC-1

computer program, Dam Safety Version. This program develops

an inflow hydrograph based upon the "Snyder Synthetic Unit

Hydrograph" and then uses the "Modified Puls" flood routing
procedure. The spillway design flood selected for analysis

was the PMF in accordance with the recommended guidelines
of the U.S. Army Corps of Engineers.

SPILLWAY CAPACITY

The principal spillway of the dam is a drop inlet structure

cunsisting of a two-stage reinforced concrete riser and

a 30 inch diameter concrete pipe. The auxiliary spillway
is an excavated outlet channel. Principal spillway dis-
charge is controlled by the orifice and the riser up to
the stage of 1511.7. Above this stage, the principal
spillway discharge is controlled by the 30 inch diameter
outlet pipe. The emergency srillway channel is of trape-
zoidal section with a bottom width of 50 feet and side
slope of 3 horizontal to 1 vertical. Discharge through
the emergency spillway was calculated assuming a depth

of flow at the control section as critical depth.
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5.4

5.5

S'6

5.7

The spillway appears to have adeguate capacity for dis-
charging the peak outflow for the Probable Maximum Flood
(PMF). For the PMF, the peak inflow is 2035 cfs and the
peak outflow is 2029 cfs. The calculated spillway capacity

for a water surface elevation at the tcp of dam is 5113 cfs.

RESERVOIR CAPACITY

Storage capacity of the reservoir between the auxiliary
spillway crest and the top of dam is 51.9 acre-feet, which
is equivalent to a runoff depth of 1.95 inches over the
drainage area. The total flood storage capacity of the
dam is 128.3 acre-feet.

FLOODS OF RECORD

Due to the lack of reliable information no attempt was
made to estimate the discharge for the flood of record.

OVERTOPPING POTENTIAL

Analysis using the PMF indicates that the dam would not
be overtopped. For a PMF peak outflow of 2029 cfs the
computed water surface elevation would still be 3,8 feet
below the crest of the dam.

EVALUATION

At the PMF, flow discharge through the auxiliary spillway
is 4.5 above the control section. The maximum discharge
velocity and duration of flow through the auxiliary spill-

way are within normally accepted limits for grass-lined
spillways.

-16-
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SECTION 6: STRUCTURAL STABILITY

6.1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

No signs of instability were observed in connection
with this structure.

b. Design and Construction Data

A total of 7 slope stability analyses were performed

by the SCS for the embankment during the ¢-»sign phase.

The soil strength parameters utilized in these analyses
were based on consolidated-undrained triaxial shear tests
wihtout pore pressure measurements. The tests were con-
ducted on remolded specimens of the proposed embankment
materials compacted to at least 94.2 percent of the maximum
dry density attainable through the Standard Proctor Com-
paction Method (ASTM D-698). The shear strength parameters
used in the analyses are as follows:

& c
Material Description degrees psf
Silty Gravel (GM) 28.5 375
Low Plasticity Silt (ML) 26.5 800

Wle note the tests were conducted on remolded materials
having a gradation less than the No. 4 sieve size.

The stability analyses were based on a modified Swedish
circle method for both the upstream and downstream slopes
under varying conditions. Of the 7 failure arcs investi-
gated, the minimum factor of safety computed was 1.72

for the upstream slope under the following conditions:
rapid drawdown from a reservoir level at elevation 1511.6,
no berm, the failure arc confined within the embankment
material, with g = 28.5 degrees and C * 375 psf.

-17-
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The results of the stability analyses are contained with
the Design Folder included in Appendix E. ‘e note that

all trial arcs are confined within the embankment.

A review of the stability analyses indicates the study
was cursory in nature based on the minimal number of
trail failure arcs investigated, as well as the seepage
and loading conditions considered. However, the embank-
ment slopes are flatter than is normally required for

adequate safety factors in a zoned earth embankment.

We note that medium stiff silts and clay form a portion
of the embankment foundation, yet no stability analyses
failure arc penetrated the foundation. However, this does
not appear to be a problem since any excess pore pressures
generated within this material during and after embankment
construction would have dissipated and the material would
be stronger than at the end of construction.

Design of the crest width and longitudinal camber for
settlement considerations as well as the cutoff trench
width and depth are in accordance with standard engineering
practice. The construction of the internal drainage system
is of conventional design for zoned earth embankment dams.

C. Seismic Stability

No seismic stability analyses were performed as part of
the dam design.
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

; 7.1

7.2

Y-

T

ASSESSMENT

a. Safety

The Phase I inspection of the Conwango Creek Watershed
Project Site 33 dam did not reveal conditions which
constitute a hazard to human life or property. The
earth embankment is considered stable based on the
available engineering data and visuwal observations.
The dam and spillways are capable of retarding and
safely discharging floodwaters resulting from the
Probable Maximum Flood (PMF).

b. Adequacy of Information

The information reviewed was adequate for Phase I
Inspection Reports.

c. Need for Additional Investigation

No additional investigations are required for this
structure.

d. Urgency

All remedial measures should be completed within 6 months
from the time of approval of this report. An emergency
preparedness plan for notification and evacuation of
downstream residents in the event of large auxiliary
spillway discharge should bte implemented within 6 months.

RECOMMENDED REMEDIAL MEASURES

a. Remove debris from around orifice trash racks,
embankment upstream slope.

b. Remove dead brush and trees from reservoir slopes.

c. Provide increased maintenance,

d. Provide a procedure for periodic inspections
including operations and lubrication of slide
gate mechanisms.

e. Re-establsih riprap in and around plunge pool

to as-built condition.

-19-

ro e B <5




Repair and re-establish asbestos cement drain pipe
to as~built condition (including animal screens).
Revegetate or otherwise protect the lower third of
upstream embankment slope.

Line abutment-embankment contact in eroded areas
with non-erodable material such as stone, corrugated
metal pipe, asphaltic pavement.

Treat animal burrow by digging out and replacing
with compacted embankment material.

Consideration should be given to installing a fence
along Pickup Hill Road to discourage vandals from
entering propert§ and cause further damage.

Develop and implement a warning system and evacuation
plan for downstream residents in the event of large

auxiliary spillway discharge.
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

A

A e e LAPATY

1) Basic Data
a. General
Name of Dam 4245 wto 2z (recd - S 33 }

Fed. I.D. & 77~ 2%/ 7 DEC. Dam No. WV <55/ :

River Basin e 26721 : i‘
Location: Town _(Z,‘//;L oy County ‘A fovzea

U.S.G.S. guadrangle Chterg oo /o
Stream Name Lo pomed 4rs putory

Tributary of __ ) Cho rrs (}‘-ele,é
Latitude (N) _52° /7" o7 Ifongitude W _27°2 02 /7 g
Type of Dam  7o..o/ i o ]
Hazard Category /[r;A f

Date(s) of Inspection S/0 /) FO 5 5,/9-/;‘)
— ” vau
Weather Conditions ooy

#

7 3
Reservoir Level at Time of Inspection /v#3.F) (orrs/l-’ 2 4}',:4 o
o fadae z//b’ Laad $
Tailwater Level at Time of Inspection /ys</ / -

b. Inspection Personnel (o, /. 7 ipunr T Thuiaen Lrsgeoo by

/Z/ Ehrrberg /19T . L Lk Y, lorsd — %¢ <
Prchard She ?/& = Cosewangy Crick Natosned (omarissies
c. Persons Contacted (Including Address & Phone No.)

. ahe o e - - <SS - 5 //u' -~ Y5 Y23 -5503
Eodard Stitls - Lodiachde e — Lrooecly N = Yoz Zp7 980/
Loblee HG-ctroler = DEC ~Albsvy Ny — 518457 5557
. 7
d. History: /| 5./ /Y
Date Constructed /77¢ Date(s) Réconstructed sowe

Designe. Sl loogecus buy  tevics
Constructed by X W/  &imons <o Btk MY

Owner . ((1 3 M) 54 ¢/ 2224 pred

e. Seismic Zone = .. 3
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

S B ot e ey SV T SRS

* VISUAL INSPECTION CHECKLIST ?

2) Embankment ¢
a. Characteristics N .

1] Embankment Material > - Zose [l 5 (onhel (ope  compu X

yf‘/%rém'v/ e/ > 0% Jossmis %200 sj0pe  Loshetw 4 Lowmshon Slipes )

Llonposkd ra kel w/ <207 Dasiiny € 20 siéve t
2) Cutoff Type . T et

Val . — /, s ! ..
3) Impervious Core (74-./ 7./ [l { oval Lo s L E
7 rd

>j’}% /75 P oy sitvs i
4) Internal Drainage System . .. w - 2’ ./ L% ¢ 5 f
D:‘ ’?, /9""\»"'\7\ x.:J T” :3 . -Ao :z\..« %
e e WAL . "
§) Miscellaneous :
b. Crest f
1) Vertical Alignment Yo Ye V
i
2) Horizontal Alignment )<
3) Surface Cracks NONZ

4) Miscellareous

c. Upstream Slope

1) Slope(Estimate) (V:H) [2 3
2) Undesirable Growth or Debris, Animal Burrows

D&?C)(‘( (\)f {\' “).-"\.\;\ ja,ucr ": fi {'-\‘;,,
3) Sloughing, Subsidence or Depressions _ qpues
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST
4) Slope Protection _MNOPE CLawk s ‘DA(e,T Mictdle '3 Reed
Canary Top Y3 C?l-g_g\
3

et e

5) Surface Cracks or Movement at Toe A4,z . Nofe: MNodnal
ﬁcpn’ ¢ Lrem Sbhviminde —heerd /?(J(ruur) Lol P bt ment = Fon born bwenr ;

Fonteet rs Soneo eu'W‘ /” Aay Aeshed Soavel

d. Downstream Slope

1) Slope (Estimate ~ V:H) 1L 2.5 .
3) Undesirable Growth or Debris, Animal Burrows S«

kpiu_a_\_ %uruw Dole d v_bglgk) Aourd outlet e ;
3) Sloughing, Subsidence or Depressions Ko wt £ :

4) Surface Cracks or Movement at Toe NONE

e s

e

5) Seepage WorE

6) External Drainige System (Ditches, Trenches; Blanket)

Sware  Beweerd Top ¥ ABUtMen oo oo d

l. (a2t DT

GRASs  Copmo €' 4 FQDoiow  novEYS  Lowrr '/ oF _slope .
[} LOee >

B R o A e R B I R et i

7) Condition Around Outlet Structure SMm. AN MAL

m“:ag ) HE:W:E S\RE _ofF BQES!‘? AQW.:Q ouT Le T Py

8) Seepage Beyond Toe ACL o ZEF NS BonT MAPS

GEnenn.  wag18 Acrs  RiGHT  SiDE  oF OUTCET CHagce  *
Is5 NATutae FLOBL PLAW LefT oF OuTel T CHANNIC

S N NN aN N SN T IR N R T S e s e

Abutnents-Embankment Contact
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

3)

4)

VISUAL INSPECTION CHECKLIST

1) Erosion at Contact _ P2 2.ty .o 1. Vi -0 f. -
“~

FRozum BLonde DM O e ¢F Swatk [ wioe ' Deep at lower emr
ot OSbpe

2) Seepage Along Contract NO G E

Drainage System

a. Description of System _ s> Tigench Wb il Akl
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b. Condition of System Or\l: Oulled o B Fipad
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FUCTS da \~s.v.7- 4),\ Cmlae s'cament
c. Discharge from Drainage System NV T

Instrumentation (Momumentation/Surveys, Observation Well:s, Weirs,
Piezometers, Etc.) ﬁy.u.\\m\ 2 Vebiat CoNaply 2 #lonn. v
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEO I1STS

5)

6)

7)

VISUAL INSPECTION CHECKLIST

Ruservoir

a. Slopes ’-?.c;u Sde YA g L8y Sdy behooo

10% + 112
. . \ '
b. Sedimentation hi e e« o ' drean
l/ra \Q\f‘-. | " <90 By ft_,‘}_ 5,"1 YR ‘L;_‘ w:\*-é_ rese suuc“/
ncar( é{\a-'-sq,o'( ‘g /‘/"-—S" .r'f 7

Cc. UnuSual Conditions Which Affect Dam _ S /rw  Trees

g/fovg Loscrveim Sheges
V4

Area Downstream of Dam

4. Downstream Hazard (No. of Homes, Highways, etc.) [;{/}A

b0 "l /;v 77 " u;r) A -, /gan’ﬂr( m/ s5cS S(r.ma/.on
roads <7 Sconral locdhws, &
Al )

Ay
b. Seepage, Unusual Growth S AU RN e =

Ly [ <A

¢. Evidence of Movement Beyond Toe of Dam Aé/g

d. Condition of Downstream Channel (hased = 125 &M,
J&J‘HJ’ wnks “&ﬁ_ 1ok e Jun el ee \wcﬁ cheang\

Spillway(s) (Including Discharge Conveyance Channel)

Logere 1o HKaer Zofode SAnchee b 34" jé Fors boreed
( QL e /g P/f{&es 2, g__"?é %«;4 7":’3/ 29 %J/to.u oo
a. Genexval o fica ;% a0 e Eleo W¥I?

r?w._l_s_,r Qlla“ f‘gg, 1509. ) J

b. Condition of Service Spillway [ledris opecols o e
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

c. Condition of Auxiliary Spillway /feuo ///(." Seens Q/,,@m{/oln.;& L

o
. - .
v (of Slops Ll S Hewss yz o he w

Ceael ¥ am,;,&/ b;, 4”// Lrrtope £ of oLk e iae L

17/45 g Derag (QZSrrwo/ oot 7>9'D¢ ool . .
BRASS  2auf> . tHax, EFtuntwn _ISHE

d. Condition of Discharge Conveyance Cnannel

8) Reservoir Drain/Outlet

Type: Pipe Conduit Other
Material: Concrete Metal /5 Zo, Other
Size: /pn” JMW/ Length o’ .
Invert Elevations: Entrance 470/ Exit /472./ ’3;»f%22?
Physical Condition (Describe): Unobservable e
Material:
Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate _.~—~ Valve Uncontrolled _
Operation: Operable .~ Inoperable Other
Present Condition (Describe):

spo Cost Ehy, 1502,
Nb Wiz -5/?: N Y
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9)

Structural

a.

Concrete Surfaces _ /.  Lfowce o Ftore Zotphe Frmhr

Structural Cracking NONE

Movement - Horizontal & Vertical Alignment (Settlement)

NQOAE

Junctions with Abutments or Embankments

N/A

Drains - Foundation, Jeint, Face- d‘é{gé Qeé‘ ),9‘255

”é éé;é; Loes + l é Deca Dade a// Dy Foreen
;4{22 §y s/l /fo é)g Y ola [

Water Passages, Conduits, Sluices

Seepage or Leakage /V/é’
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COHLLTING GECTES HMCAL ESYSINEERS & LEDL DG 57~

h. Joints - Construction, etc. >y

i. Foundation

j. Abutments

k. Control Gates Z&‘Q Sk Ente  ap  ABscovort LV

1. Approach & Outlet Channels _ /¥ 2 pc wes A Be
thspechel 29 SLILD | Lrcveir fue! o becn Ocwn obuw.
é(( Q“tcg é{/ txal /Mﬁ/?ﬂ'/di af/Lz/ &S MZ 0/’-‘0’ZL

ok, jf Lre ~crrasge o é& 7 / e ta e s spee Pon a/
m. Energy 60;51pators (Plunge Pool, etc.)
n. Intake Structures C?&aﬁ Bire St boe = Goodd ool o

e piless roend Hash sucks @ oritics

Stability

Miscellaneous
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HYDROLOGIC/HYDRAULIC ENGINEERING
DATA AND COMPUTATIONS
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:

Gy ’«Aiwiqﬁi‘ ‘? WEE

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)
1) Top of Dam (512 F 79 13279
2) Design High Water
(Max.Design Pool) /(5738 s g7 3
3) Auxiliary Spillway
Crest (5L 4.9 2.0
4) Pool Level with
Flashboards M4 A, NMA.
5) Service Spillway
Crest /509./ A v/ ¥
) Ditoe Coest 1493 7 27 2
DISCHARGES
Volume
cfs
1) Average Daily Ll paons
2) Spillway @ Maximum High Water (7eo o< Dw-r) /632
3) Spillway @ Design High Water /5 e
4) Spillway @ Auxiliary Spillway Crest Elevation (48
5) Low Level Outlet «7 Al wwa/ Ao/ 5
6) Total (of all facilities) @ Maximum High Water S7/3
7) Maximum Known Flood naw
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ELEVATION: /<79 2

CREST:
TYPe:  Toned [Facth  Eowbesépeea
Width: /& Length: 2T e
- r-4
Spillover [)ancoz /_& ;BSS@ 5/5-1( Avr F 4yy///»1r s ;, ey,

7
Location )ﬁ;gﬁ Stewhee o 0(;_,/",,,.; Eontnghoscnt Styre Atetl AJey sre !

mche g Do, Ay Sty ol wed Bl Do

SPILLWAY:
PRINCIPAL EMERGENCY
524/2? Cread - 15837
(ot = D09/ Elevation 157/ (o
/‘s&‘“ 7 /42;4"/ Sheue A o/ oﬂ//:" Type &a:s Soned &f}“rn LhAanrl
Width SO Lus"
7
Type of Control
}42 Uncontrolled }4;
Controlled:
Type
(Flashboards; gate)
Number
Size/Length

Invert Material 7g.../ owg 20002/ /,L goc el
”/// Sfﬂd! "‘"//"/"'/

Anticipated Length
of operating service /7 Juwes 7 B2/F s’

2952  /Ppe dingHA) Chute Length 50" ® feit Lot/ Sei fev

Lb? Lopserbb Height Between Spillway Crest 2% £ o=
& Approach Channel Invert Ssoe
(Weir Flow)

AR el G - 3
Rl SR T NP 1
PRGGRE

A5

e e




PN

Py el gl i i e RN

]
H

!

*

s R BN ey ey ey

IR VI SOGNDLG G AN et

THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

CUTLEP-STRUYCTURES/EMERGENCY DRAWDOWN FACILITIES:

Type: Gate_ y~ Sluice ___ Conduit ____  Penstock__
Shape: Ciretarm [ Cosr 1R0m e )
Size: Jp "
Elevations: Entrance Invert /972 /
Exit Invert 1970,/
Tailrace Channel: Elevation Mot st a bk

HYDROMETEROLOGICAL GAGES:

Type: Aow £ ANowr’ > BE Y THE 84

Location:

Records: .
Date -~
Max. Reading -

FLOOD WATER CONTROL SYSTEM:
Warning System: lﬁéﬁag

Method of Controlled Releases (mechanisms):
/?(_Qruoi ,D,e:/h a)u‘jﬂ/ /‘7(/&0»4//2 Agfrn/c/ J/c/e :.).4-/@

ot
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

DRAINAGE AREA: 350 Aecres  (0.93 oy jiles)
v

4

DRAINAGE BASIN RUNOFF CHARACTERISTICS:
Land Use - Type: Ao Ao d
Terrain - Relief: m&fv/' A Steo

Surface - S0il: Jfeys Beduvr slocie-tcwstowe s/ Zctn; A abous
foenl Ay -

Runoff Potential Mexisting or planned extensive alterations to
existing surface or subsurface conditions)

,44«5 Fe v 1oV

Potential Sedimentation problem areas (natural or man-made;
present or future)

Aég»"l T8/ /s /VW &5 & .5?\/({/412 é(‘lrﬁ.,f g’/

Potential Backwater problem areas for levels at maximum storage
capacity including surcharge storage:

A/éui

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along
the Reservoir perimeter:

Location: /(évc

Elevation:

b s Ao
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l (2233233333222 33 8232322282242
FLOOD HYDROGRAPH PACKAGE (HEC=1)
I DAM SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79
EXXBERRRSRRARRERERL SRR ER SRR FEXREX
l 1 Al ANALYSIS OF DAM OVERTOPPING USING RATIOS OF PMF
; 2 A2 HYDROLOGIC=HYDRAULIC ANALYSIS OF SAFETY OF NY 581
2 3 A3 RATIOS OF PMF ROUTED THROUGH THE RESERVOIR
% ¢ B 150 0 12 0 0 0 0 0 0 0
- l 5 B1 5
I ¥ 6 J 1 6 1
vy 7 J1 .2 .35 .50 .65 .80 1
1 l 8 K 0 1 0 0 0 0 1
b 9 K1 CALCULATION OF INFLOW HYDROGRAPH
2 10 M 1 1 .53 0 .53 0 0 0 0 0
. i 11 P 22.6 116 127 141 0 0 0 0
12 T 0 0 0 0 0 0 i .1 0 0
4 13 W 1,00 .63
14 X -2 '01 2
} 15 K 1 2 0 0 0 0 1 0 0 0
16 K1 ROUTING OF INFLOW HYDROGRAPH
] 17 Y 0 0 v 1 1
] l 18 Y1 1 0 0 0 0 0 -1
1 8 19 Y2 0 12,5 31 47.5 6¢ 67.8 76 85,5 96 108
20 Y2 126 129
21 3 0 5 7.8 9.4 10,3 32,3 155 654 1657 3060
, l 22 13 4962 5113
\ 23 K 99
H
1
e
i
r i
)]
ne
kb !
iE
41
i
i
l MCcFARLAND - JOHNSON ENGINEERS, INC
- TR, e R ~
o A - |
F)




PREVIEw

OF SEGUENCE OF STREAM NETwORK CALCULATIONS

RUNOGFF HYDROGRAPH AT
ROUTE HYDROGRAPH TO
END OF NETWORK

-

4
McFARLAND - JOHNSON ENGINEERS, INC.

et 2ty

TRGROST I M.

L d

P o e g ——————
g ‘

B
H
%
%
(]
7



- MMWW'W -

. , PN PSRt}
R .o e e g

R eI

FIRSEREERRRRRRERERXREEEFRARREEXX
£LOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79
FARRERERRERTERRNRRRFENRERFRNAEEE

TIME OF EXECUTION 30«JUL=80 11333250
ANALYSIS UF DAM OVERTOPPING USING RATIOS OF PMF
HYDROLOGIC~HYDRAULIC ANALYSIS Of SAFETY OF NY 581
RATIOS OF PMF ROUTED THROUGH THE RESERVOIR

JOB SPECIFICATION

NG MHR NMIN IDAY IHR IMIN METKC 1PLT IPRT NSTAN
150 0 12 0 0 0 0 0 0 0
JOPER NWT LROPT TRACE
5 0 0 0

MULTI~PLAN ANALYSES TO BE PERFURMED
NPLAN= § NRTIO= 6 LRTIO= 1
RTI0S= 0,20 0.35 0,50 0.65 0.80 1.00

KEEERNARNK FIBEREERRN EXERARANES FEEEESERES FERBEREEXE
SUB=AREAR RUNOFF COMPUTATION

CALCULATION OF INFLOw HYDROGRAPH

15TAG 1COmP 1ECON ITAPE JPLT JPRT INAME ISTAGE 1AUTO
1 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
1hYDG IUHG TAREA SNAP TRSDA TRSPC RATIO ISNOw ISAME LOCAL
1 i 0.53 0,00 0,53 0.00 0,000 0 0 0

PRECIP DATA
SPFE PMS R6 R12 R24 R4b R72 K96
0,00 22.60 116,00 127.00 141.00 0.00 0.00 0,00
TRSPC COMPUTED BY THE PROGRAM 1S5 0,800

LOSS DATA
LROPT STRKR DLTKR RT10L ERAIN STRKS RTIOK STRIL  CNSTL ALSMX RTINP
0 0,00 000 1,00 0,00 0.00 1.00 1,00 0,10 0.00 0,00

UNIT HYDROGRAPH DATA
TPz 1,00 CP=0,63 NTA= 0

RECESSION DATA
STRTO= 2,00 QRCSN= =0.,10 KTIOR= 2,00
APPRIXIMATE CLARK COEFFICIENTS FROM GIVEN SNYDER CP AND TP ARE IC= 5.82 AND h= 4,39 INTERVALS

UNIT HYDROGRAPH 27 END-OF=PERIOD ORDINATES, LAG= 0.99 HOURS, CP= 0,63 ViL= 1,00

18, 64, 125, 181. 214, 214, 183, 146, 116, 92,
73, 58, 46, 37. 29, 23, 19, 15, 12, 9.
7. 6. 5. ‘o 2'
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M0.DA

1.04
1.01
1.01
1,04
1.01
1.01
1,01
1.01
1,01
1.08
1,08
1,08
1,01
1,01
1,01
1.04
1.01
1.01
1.01
1.01
1.0%
1,01
1,01
1.01
1.08
1,01
1,08
1.01
1,01
1,04
1,01
1,08
1.01
1,04
1,01
1,01
1,91
1,0i
1,01
1,01
1,01
1,01
1,01
1,04
1.01
1,01
1.01
1,01
1,01
1.01
1,01
1,01
1.01
1.04
1,01
1.01
1.01
1,01
1,08

HR MN

0.12
0.24
0.36
0.48
1000
1.12
1.24
1.36
1.49
2,00
2.12
2.24
2.36
2.4%
3.00
3.12
3.24
3.36
3.48
4.00
4.12
4.24
4.36
4.48
5.00
5.12
5.2‘
5.36
5.48
6.00
6.12
6.24
b'JG
6.48
7.00
7.12
7.24
T.36
7.48
8.00
8.12
8.24
8,36
8,48
9.00
9.12
9,24
9.36
9.48
10,00
10.12
10.24
10,36
10.48
11.00
11.12
11.24
11.36
11.48

PEKIUD

Lol o ol o I T U
WV~ WO WE O UL W A=

NN
@OV O

LR X I VR PV VR PV OV PO U PV VR PV X))
BWRE,ECOONOCWNMHEWN-OW

VNN dddd
N W= OWLEO IO,

"o
LN XN

T TP ST
RAIN EXCS  LUSS oMP @
0.03 0.00 0.03 1.
0,03 0.00 0,03 1.
0.03 0.00 0,03 1.
0,03 0.00 0.03 1.
0.03 0.00 0,03 1.
0.03 0.00 0,03 1.
0.03 0.00 0.03 1,
0.03 0.00 0,03 1.
0.03 0.00 0.03 1.
0.03 0.00 0,03 1,
0.03 0.00 0,03 0.
0,03 0.00 0.03 0.
0.03 0.00 0.03 0.
0.03 0,00 0,03 0.
0.03 0.00 0.03 0.
0.03 0,00 0,03 0.
0.03 0,00 0,03 0.
0.03 0.00 0,03 0.
0,03 0,00 0.03 0.
0.03 0.00 0,03 0,
0.03 0.00 0.03 0.
0.03 0.00 0,03 0.
0.03 0,00 0.03 0.
0,03 0,00 0.03 0.
0.03 0,00 0,03 0.
0.03 0,00 0,03 0,
0.03 0.00 0.03 0.
0.03 V.00 0.03 0.
0.03 0.00 0,03 0.
0.03 0.0 0,03 0.
0,07 0.05 0.02 t.
0.07 0.05 0,02 - 5.
0.07 0.05 0,02 11,
0,07  0.05 0,02 19,
0.07 0.05 0,02 29.
0.07 0.05 0,02 39,
0,07 0.05 0.02 471,
0.07 0.05 0.02 54,
0.07 0,05 0,02 59,
0.07 0.05 0,02 63.
0.07 0.05 0,02 66,
0,07 0,05 0,02 69,
0.07 0.05 0,02 1.
0.07 0,05 0,02 73,
0,07 0.05 0,02 74,
0.07 0.05 0,02 75,
0,07 0,05 0,02 76.
0.07 0.05 0,02 77,
0.07 0.05 0,02 71,
0.07 0,05 0,02 78.
0.07 0.05 0,02 78,
0.07 0.05 0,02 78,
0.07 0,05 0,02 78,
0.07 0.05 0,02 78.
0,07 0.05 0,02 79,
0,07  0.05 0.02 79,
0.07 0.05 0,02 79.
0,07 0,05

0.07 0.05 0,02 79,

40.0A

1.01
1,01
1.01
1,08
1.01
1,01
1.01
1,01
1.01
1.01
1.01
1,01
1.01
1,01
1,01
1.01
1.01
1'01
i.01
1.01
1.01
1.04
1.01
1.0
1,01
lool
1.01
1,01
1.04
1.01
1,01
1.01
1,01
1.01
1,01
1.01
1.01
1.01
N
1.01
1.01
1.04
1.01
1.04
1.02
1.02
1.02
1.02
1,02
1.02
1,02
1.02
1,02
1.02
1.02
1.02

OcOMRLAND - JOHRSON ENGINEERS,SNGQ 2

K0 ien

1.02 24
3o
1.02 048

HR.MN PERICGD RALN EXCS  LOSS
15,12 76 0,80 0.78 0,02
15.24 77 1,43 1,41 0,02
15.36 78 3,98 3.9 0,02
15.48 79 1.28 1,26 0,02
16,00 80 0,64 0.62 0.02
16,12 81 0.59 0.57 0.02
16,24 82 0,59 0.57 0,02
16.36 83 0.59 0.57 0.02
16.48 84 0.59 0.57 0,02
17.00 85 0,59 0.57 0,02
17.12 86 0.46 0,44 0,02
17.24 87 0.46 0.44 0,02
17.36 88 0,46 0,44 0.02
17.48 89 0.46 0,44 0,02
18.00 90 0,46 0,44 0.02
18,12 91 0,05 0.03 0.02
18,24 92 0,05 0.03 0,02
18,36 9" V.05 0.03 0,02
18.48 94 0,05 0,03 0.02
18,00 95 0.05 0.03 0,02
19,12 96 0.05 0,03 0.02
19,24 97 0,05 0,03 0,02
19,36 98 0,05 0.03 0,02
19.48 99 0.05 0,03 0,02
20,00 100 0.05 0,03 ¢.02
20,12 104 0.05 0,03 0,02
20,24 102 0.05 0.03 0,02
20,36 103 0,05 0,03 0.02
20,48 104 0,05 0.03 0,02
21,06 105 0,05 0,03 0.02
21,12 106 0,05 0,03 0,02
21,24 107 0,05 0,03 0,02
21,36 108 0.0% 0.03 0,02
21,48 109 0.05 0.03 0,02
22,00 110 0,05 0.03 0,02
22.12 111 0,05 0,03 0.02
22.24 112 0.05 0.03 0,02
22,36 113 0,05 0.03 0.02
22,48 114 0.05 0,03 0,02
23,00 115 0,05 0.03 0,02
23.12 116 0,05 0,03 0,02
23,24 117 0.05 0.03 0,02
23,36 118 0.05 0.03 0,02
23,48 119 0.05 0,03 0,02
0,00 120 0.05 0,03 0.02
0.12 121 0.00 0.00 0.00
0,24 122 0,00 0,00 0,00
0.36 123 0,00 0.00 0,00
0,48 124 0,00 0.00 0,00
1,00 125 0,00 0.00 0,00
1.12 126 0,00 0,00 0,00
1.24 127 0,00 0.00 0,00
1.36 128 0,00 0.00 0,00
1.48 129 0,00 0.00 0.00
2.00 130 0,00 0.00 0,00
2,12 131 0.00 0.0V 0,00
132 0,00 0.00 0,00
133 0,00 0,00 0,00

134 0.00 0,00 0.00

corp u

875,
$32,
1066,
1313,
1615.
1883,
2035,
2027.
1888,
1711,
1558,
1429,
1317,
1217,
1129,
1046,
958,
458,
744,
025,
s12,
418.
342,
282,
234,
201,
187.
175,
163,
152,
142,
132,
124,
115,
108,
100,
94,
817,
82.
76,
1.
bb'
62,
59.
54.
s2.
50,
46.
43,
40,
38,
35.
33,
3.
29,
27,
25,
23,
22,

i, s s gy
TR
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1.01
1.01
1.01
1.01
1.01
1.01
1,01
1'01
1.01
1.01
1,08
1,01
1,01
1.01
1.01
1.04

12,00
12.12
12,24
12.36
12.48
13.00
13.12
13.24
13,36
13,48
14.00
14,12
14.24
14,36
14.48
15,00

ey

0,07
0.42
0.42
0.42
0.42
0.42
0.50
0.50
0.50
0.50
0,50
0,63
0.63
o.ba
0.63
0.63

CFs

Cus

INCHES

MM

AC=FT
THOUS CU M

CFS

CMS

INCHES

MM

AC=FT
THOUS CU M

0.05 0.02
0.40 0.02
0.40 0.02
0.40 0.02
0.40 0.02
0,40 0.02
0.48 0.02
0.48 0.02
0.48 0.02
0.48 0.02
0.48 0.02
0.61 0,02
0.01 0.02
0.61 0,02
0,61 0.02
0.61 0.02

PEAK 6~HOUR

2035, 1084,

58, i1.

19.03

483,46

536,

663,

HYDROGKAPH AT STA
0‘ o.
0. 0.
0. 0.
2. 4.
14, 15,
1o, 1o,
30, 43,
148, 157.
405, 378,
172, 149.
35, 33,
i7. 16,
9. 9.
S 4.
2. 2.

PEAK 6=HOUR

407, 217.

12. 6.

3.gl

96,69

108.

133,

HYDROGRAPH AT STA
0.
0.

79. 1.02
85. 1.02
108, 1.02
152, 1.02
216, 1.02
291. 1.02
368, 1.02
438, 1.02
500, 1.02
556. 1.02
606, 1.02
652, 1.02
696, 1.02
741, 1.02
786, 1.02
831, 1.02
24~HOUR 72~
332,
9.
23.30 2
591,78 59
658,
812,
1 FOR PLAN
o. 0.
0. o.
0. 0.
6. 8.
15, 15.
16, 16.
58, 74,
166, 175,
342, 312,
125. 102,
3o0. 28,
15, 14.
8‘ 8.
‘. 4'
2. 2'
24~HOUR 12~
66,
2,
4.66
118,36 11
132,
162,

v, 0,
MCFARLAND - JOHNSOBY, ENGINEERS. 1§G,

1 FOR PLAN 1, RTIO 2

O,

( 652,)( 5680,)¢(

3.00 135 0,00
3.12 136 0.00
3.24 137 V.00
3.36 138 0.00
3.48 139 0,00
4,00 140 0.00
4.12 141 0,00
4.24 142 0,00
4,36 143 0.00
4,48 144 0,00
5.00 145 0.00
5.12 146 0,00
5,24 147 0.00
5,36 148 0,00
5.48 149 0,00
6.00 150 0,00
SUM 25,65

HOUR TOTAL VOLUME

266, 39835,

8. 1128,
3.31 - 23,318
1.96 591,96
658, 658,
814, 812,

1, RT10 1}
0. 0.
0. 0.
0, 0.
9. 11,
15. 15.
16, 10,
1.0 100,
186, 213,
286, 263,
84, 68,
2b. 25.
13. 12,
7. 7.
4. 3.
2. 2,
HOUR TOTAL VOLUME
53, 7907,

2. 226,
4,66 4,66
8.39 118,39
132, 132,
162, 162,

0. 0.
0, 0.

0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0,00
0,00
0.00
0.00
0,00
0.00
0,00
0.00

22.84

0,00 20,
0,00 19.
0.00 18.
0.00 16.
0,00 15.
0,00 14,
0.00 13.
0.00 12,
0,00 12,
0.09 11,
0.00 10,
0,00 9.
0,00 9.
0,00 8.
0.00 8.
0,00 7.
2,81 39843,

71.0(C 1128,23)




0. 2. 4. 7. 10. 14, lo. 19, 21, 22.
23. 24, 25, 25, 26, 20, 27. 217, 27, 27.
27. 27. 27. 27. 28, 28, 28, 248, 28, 28.
30. 38, 53, 75. 102, 129, 153, 175, 195, 212,
228. 244, 259, 275, 291. 3u6, 326. 373, 459, 565,
659. 712, 709, 6614, 599, 545, 500, 461, 420, 395,
366, 335, 300, 260, 219, 179. 146, 120, 99. 82,
70. 6be 61. 57. 53. 50, 16, 43, 40, 38,
35, 33, 31, 29, 27, 25, 23, 22, 20, 19.
18, 17. 16, 15, 14. 13, 12, 11, 1i. 10,
9. 9. 90 8. 7. 7. 6. b. 5. 50
Se 4. 4. 4. 4, 3. 3. 3. 3. 2.

PEAK 6=HOUR 24~HOUR 72-HOUR TOTAL VOLUME

CFs 712, 380, 116, 93, 13942,

CMS . 20, 11, 3. 3, 395,

INCHES 6.66 8.15 8.16 8,16

MM 169,21 207.12 207,19 207.19

AC=FT 188. 230, 230, 230,

THOUS CU M 232, 284, 2384, 284,

HYDROGRAPH AT STA 1 "JR PLAN 1, RTIO 3

0. 0. 0. 0, 0. O, 0, 0. 0, 0.
0. 0. 0. 0, 0 U, 3. 0. [V 0,
O 0. 0. 0. Go 0. 0. 0. 0, Ve
1. 2. 9 10, 15, 19. 24, 27, 23, 31.
33, 34, 36, 36, 7. 34, 38, 38, 39, 39,
39, 39. 39. 39. 39, 39. 39, 39, 39, 39,
43, 54, 76, 108, 146, 184, 219, 250, 278, 303,
326, 348, 370. 393. 416, 438, 466, 533, 6506, 808,
942, 1017, 1013, 944, 856, 779. 714. 658, 604, 564.
523, 479, 429. 3712, 312, 256, 209, 171. 141, 117.
100, 94. 87, 82, 76. 71. 66. 62. 58, 54,
50, 47. 44, 41, 38, 35. 33, 31. 29, 27,
26, 25, 23, 22, 20, 19. 18. 16, 15, 14,
13, 12, 12, i1. 10, 9. 9. 8, 8, 7.
7. 6- bt 5- So 5. ‘o 40 4. 4.

PEAK 6=HOUR 24-HOUR 72=HOUR 10TAL VOLUME

CFS 1017, 542, 166, 133, 19918,

CMS 29, 15, S. 4. 564,

INCHES 9,52 11.65 11,65 11.65

MM 241,73 295.89 295,98 295.98

AC=FT 269, 329, 329, 329,

THOUS CU M 332, 406, 406, 400,

HYDROGRAPH AT STA 1 FOR PLAN 1, RTIO 4
l- 10 ‘. 0- 0. 00 00 ot 00
00 0. o. o' o' 0. 0. 0' 0.
0. 0. 0. o. 0. 00 0. 0. 00
3. 7. 12, 19, 25, t. 35, 348, 4],
45, 46, 47. 48, 49. 49, 50. 59, 50,
51. Sll 51. 51. 51' 51. 51. 51. 5‘.
70. 99, 140, 189, 239. 285, 325, 361, 394,
453, 481, 511. 540, 569, B 606. 693, 853. 1050,
1323, 1317, MRACRLAND - JORMSON, ENGINEERS.JSG. [P 529, 856, 791, 734,
623, 857, 184, . 406, 3133, 214, 2424 183, 152.
R4 LU

2 Dot

o, T3 on




130,
65.
34,
17.

9.

13.

122,
61,
32.
16,

8.

1

THOUS

THOUS

114, 106, 99. s2, 86, 80,

57, 53. 49, 46, 43, 40.

30, 28, 26, 24, 23. 21,

15, 14, 13, 12, 11. 11,

8, 7. 7. 6, 6, S,

PEAK 6=HOUR 24~HOUR 72=HOUR  TOTAL VOLUME

CFs 1323, 705, 216, 173. 25893,

CNS 37. 20, 6. S. 733,

NCHES 12.37 15,14 15.15 15.15

MM 314.25 384,66 384.78 384,78

AC=fT 350, 428, 428, 428,

CuU M 431. 528, 528, 528,
HYDRUGRAPH AT STA 1 FOR PLAN 1, RTIO 6

1. 1. 1, i. 1. 0.

0, 0. 0. 0, 0. 0.

0. 0, 0. 0, 0. 0.

8, 15. 23. 3. 38, 43,

57. 58. 59. 60, 61, 61.

63, 63, 63, 63, 63, 63,

121, 172, 233, 295, 350, 400,

93, 629, 665, 700, 745, 853,

1621, 1510, 1369. 1246, 1143, 1053,

686, 595, 500, 410, 334, 274,

140, 130, 122, 114, 106, 99.

70, 65, 61, $7. 53. 49,

37. 35, 32, 30, 24, 26,

19, 117, 16, 15, 14, 13.

9. 9. 8, 8, 7. 7.

PEAK 6=HOUR 24=HOUR 72=HCUR TOTAL VOLUMe

CFs 1628, 868, 265, 212, 3186F,

CMsS 46, 25, 8, 6. 902,

NCHES 15,23 18.64 18,64 18,64

MM 386,77 473.42 47> .57 473.57

AC=FT 430, 527, 527. 527.

CU N 531, 650, 650, 650,
HYDROGRAPH AT STA 1 FOR PLAN 1, RIIO 6

1' 1. 1. 1. 1' 1.

0. 0. 0. 0. 0. 0.

o. 0. 0‘ 0. o. 0.

i1. 19. 29, 39, 47, 54.

71. 73, 74, 75. 76. 17,

78, 76, 79, 79, 19, 79.

152. 216, 291, 36b, 438, 500,

741, 180, 831, 875. 932, 1066,

2027. 1548, 1711, 1558, 1429, 1317,

858, 744, 625, s512, 418, 342,

175, 103, 152, lq2, 132, 124,

87. 82, 76, 11, 66, 62,

46, 43. 40, 38, 35, 33.

23, 24, 20. 19, ig. lo,

12, 11, 10, 9., B4 9. b,

MCcFARLAND - JOHNSON ENGINEERS INC

75,
37.
20,
10,

5.

1.

0.
59,
17.
79,

556,
1313,
12117,

145,

70,
35,
19,

5.




C¥Ss 2035, 1084, 332, 266, 39335,

CHs 58. 31. 3. 8, 1128,

INCHES 19.03 23.30 23,31 23,31

MM 483.4¢6 591.78 591,96 591.90

AC-FT 538, 658, 658, 658,

THOUS CU M 663, 612, 812, 812,
FEEXFRRLER FEREERAEEE (322322222 FEAXERRENN FEREERNAXE

HYDKOGRAPH ROUTING

ROUTING OF INFLOW HYLRUGRAPH

I1STAQ 1Comp IECON ITAPE JPLT JPRT INAME ISTAGE 1AUTO
2 1 0 0 0 0 1 0 0
ROUTING DATA

QLO0ss CLOSss AVG IRES ISAME 10PT IPMP LSTR

0.0 0,000 0.00 1 1 0 0 0

NSTPS NSTDL LAG AMSKK X TSK STORA ISPRAT

r 1 0 0 0.000 0,000 0.000 =-1. 0

| STIRAGE 0.00 12,50 31.00 47.50 60,00 67.80 76,00 85,50 96,00
126,00 123,00
QUIFLOW 0,00 5,00 7.80 9.40 10,30 32,30 155,00 654,00 1657,00
4962,00 §113.00
STATION 2, PLAN 1, RTIO &
OUTFLUW
on 00 0. 0. 00 oo 0. 0. 00 o,
0. 0. 0. 0. 0, 0. 0. 0, 0. c.
0. 0. 0, 0. 0. 0, 0. 0. 0. 0.
0. 0. 0. 0. 0, 0, 0. 0. 0, l.
1. i, 1. 1, 1. 1i. 1. 1, 1. i,
2, 2. 2. 2, 2, 2. 2, 2, 2, 2.
20 3. 3. 3. 3. 4. ‘. 5. 5. s'
6. 6, 6. 1, 1. B, 8. 8. 9. 9,
10, 10. 17. 41, 111, 166, 246, 263, 257. 244,
228, 214, 193, 173, 154, 14S. 133, 121. 108, 96,
84, 74. 66. 59. 53, 48, 43, 39, 36, 33,
32, 31, 31, 30, 29, 29, 28, 27. 27, 26,
250 250 2“' 23. 230 22. 213 210 20. 19.
19, 18, i7. 17, 16, 16, 15. 15. 14. 14,
13, 13. 12. 12, 11, 11. 10, 10, 10, 10.
STOR
0, 0. 0. 0. 0, 0. 0. 0. 'D) 0.
0, 0. 0. 0. 0, 0. 0. Ce 0, 0.
0. 0. 0. 0. ¢, 0. 0. Ve 0. o.
oo 00 0. 1' l. 1Q 1. 10 1. 10
2. 2. 2. 2. 2. 3- 30 3' 3. ‘0
e 4. 4, 5. So Se 5. Se 6. 6,
6. 6. Te 7. 8, 9. iv, 12, 14, 15,
17, 20. 22, MCc@AMRLAND - JOHNSON, ENGINEERS 208G, B 32, 35, 39, 44,
50, 56, 62, 68, 13, 76, = 18, 78, 78. 78,
) , S TR - |

g wm TS Wk Wik e }




COOOO0OOVOCOCOO0OOOoOOC
¢ 6 e ¢ & 2 o & & ® o o 0 o &

COCO0ODOCOCOO0OODOOCOOCO

COOO0OO0COCOOO0OO0OO0OOCOQ
s ® o ® & & ¢ @ @ & & ® ° * o

CODOOOOOO0COO0OOCOOQ

1

THOUS

77,
70.
67,
65,

61,

COODOCOOCOOCOO0OO0OOCOOCO
e ® & ¢ & & ¢ o o ° 9 8 @ o o

oCcocCcCoOoOoOCcCCoOOoOO0OoCCoCoOoO

CF$s
CMS
NCHES
(L}
AC=FT
CU M

76. 76, 5.
70, 69, 69,
67, 67, 67.
65, 64, 64,
62, 62, 62,
60, 6%, 60,
STAGE
0.0 0.0 0.0
0,0 0.0 0.0
0.0 0,0 0.0
0,0 0.0 0.0
o.C 0.0 0.0
0,0 6.0 0.0
0.0 0.0 0.0
0.0 0,0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0,0
0.0 0.0 0.0
0.0 0.0 0,0
PEAK 6=HOUR 24~HOUR 72=HOUR
263, 117, 37, 29,
7. 3. 1. 1.
2.00 2,57 2,57
$2.20 65.17 65,25
58. 12, 73.
12, 89, 90,
MAXIMUM STORAGE = 78.
STATION 2, PLAN 1, RTIO 2
QUTFLOW
0. 0. 0.
0. 0. Ve
0. 0, 0.
0. 0, 0,
2. 20 20
3, 3. 3,
5, 5. b,
9. 9. 10,
682, 642, 600,
303, 265, 225,
90, 8z, 76,
41, 38, 35,
29, 28, 27,
22, 2], 21,
16, 15, 15,
STOR
1, 1. 1.

1. 1.
McFARLAND - JOHNSQN, ENGINEERS ING g

COCOO0OCCOOCOOCOO
CCCODOOO0OO0CODCOCOC

® © o ® & & © o ¢ & & & o o &

74.
68,
66,
6‘.

60,

COOCCOO0OOCOOCOCCOOQOOO
COCOCOCTCOCOCOOCOCCOOO

® ® ® 8 ¢ @ e © o 6 & o s o @

TOTAL VOLUME

14.

4391,
124,
2.57

65.25

13.
90.

14,

1.

1.

COOCCOO0OOOCOOCOCOOOCO
@ 6 o 6 ¢ 6 & ¢ o o 0 0 o 0 @

COO0CO0OCOO0OCOOODOOOOO

COO0OCOOOOOOOCOOOC
® 6 @ & ® o 4 » ¢ o 0 & o o o
OCOCCOCOO0OO0ODOOCOCOODC




. .
B TP PRC N S S

3.

7.
1.
31,
81,
81'
74,
69,
67'
65,

[N
Ky

)
COO0CCOOCOOCOQDOOOOCCO

COCCcococooCcoOoO0COOo
® e & ¢ 5 & ¢ e ° e 9 @

PO

oo
o o

OCOoOO0OococcococooCcooco
CCOO0COO0COCOCOOOOCO

AC=FT
THOUS CU M

4. 4. 4. 5.
q. 8' 8. 9'
12, 13. 14, 16,
34, 43, 47, 52.
86. 86, 85, B4.
79. 19, 78, 117.
12, 12, 71. 1.
69, 68, 68, 68,
67, b6, 66, 6o,
64, 64, 64, 64.
62, 62, 62, 02,
STAGE

v.0 0.0 0.0 0.0
0,0 0,0 0.0 0.0
0,0 0.0 0,0 0.0
0,0 0,0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0,0
0,0 0.0 0,0 0.0
0.0 0,0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0,0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0,0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

PEAK 6=HOUR  24-HOUR 72=HUUR

682, 300, 86, 69,

19, 8, 2. 2,

5.26 6.03 6.03

133,67 153.14 153.29

149, 170, 170,

183, 210, 210,

MAXIMUM STORAGE = 86.
STATION 2, PLAN 1, RIIO 3
OUTFLOW

0. 0, 0. 0.
0. 0, 0, 9.
0. 0. 0, 0.
0' “ 1. l.
2, 2. 2, 3.
4. S, S. 5.
6, 6. 6, 7.
10. 14, 32, 117,
1009, 982, 909, 828,
483, 433, 378, 32i.
124. 115, 107, 100.
61, 57, 53. 49,
32, 32, 31, 31,

26, 25, - 25, 4

24,
19, MCBARAND - JOHNSIC, ENGINEERS.J4G, LIRS

CO0CCoCcocoOoCOOOCOoOO
® & & © 4 ¢ o & o @ o 0 0 o

©CCcococoococococccecoc

b'
10.
21.
63.
83.
T6.
70,
08,
66,

6l.

CcCoOocccococoococoocooC
CCooooOoOCcCoCcCOoOCOoCOoOoOC

TOTAL VOLUME

10315,
292,
6.03

153.29
170,
210,

-~~~ T N
CUowCeoOo
® o o o & o o

oo O
—w U~
e o o o

CO0CO0OCOCODCOOCOOCOOO
® ® @ ¢ o & o & e+ & & 2 ® e @

CoOoCCcCcoCcooCcoOCOooCC O

22,
16,

D,
10,
27,
76,
81.
75,
09,
67,
65,

61,

COO0O0OQCOCOOCOCOOCOO
@ & & o o o 4 o & o & 0 8 & o
COOCOCOCOOOQOOCOoOOC




cOooCcCCcoCoCCoOCOQOOOoOCCO
e ® @ e % & & 8 o @8 @ ° s e &
OCOCOOCCCOCOOCOOOO

1.
1.
1.
1.

10,
16.
49,
89,
83,
76,
70,
68,
66,

OCOCOCOCCOOOOoOOC O
@ ® & o ¢ 6 6 @ & ® 8 8 & o @

COCCOOCCOOOOOOCOCO

C¥s

CMS

INCHES

MM

AC=FT
THOUS CU M

STOK
1. 1. 1. 1. 1, 1. 1.
l. 1' 1. 1. 1! 1' 1'
1. 1, 1. 1. 1, 1, 1,
1. 1, 1. 2, 2. 2. 3.
5. 6, 6. 7. T 8, 8,
11, 11, 12, 12, 13, 14. 14,
17. 18, 20, 23, 26, 30. 34.
85, 61, 68, 73. 786, 81, 83,
9. 89, 88, 87, 87. 86, 85,
82, 61, 80, 79. 78, 17, 117.
T4, 73. 73. 72, 72. 71, 71,
70, 69, 69. 69, 69. 69. 68,
68. bs. 67. 67. 67' 67. 67.
66, 65, 65, 65, 65, 64, 64,
63, 63, 63, 63, 62, 62, 62,
STAGE
0,0 0.0 0.0 0.0 0.0 0,0 0,0
0.0 0.0 0.0 0.0 0,0 0.0 0.0
0,0 0.0 0.0 0,0 0,0 0.0 0.0
0.0 0.0 0,0 0,0 0.0 0.0 0,0
0.0 0,0 0.0 0,0 0,0 0.0 0.0
0,0 0.0 0,0 0.0 0,0 0.0 0.0
0,0 0.0 0.0 0.0 0,0 0.0 0.0
0.0 0.0 0,0 0.0 0.0 0.0 0.0
0.0 0,0 0.0 0,0 0,0 0.0 0.0
0,0 0.0 0.0 0,0 0,0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0,0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0,0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0,0 0.0
0.0 0,0 0.0 0.0 0.0 0.0 0.0
PEAK 6=HOUR 24-HOUR 72=HOUR TUTAL VOLUME
1009, 478, 135, 108, 16256,
29, 14, 4. 3, 460,
8.38 9.50 9.51 9,51
212,94 241,36 241,56 241.56
2317, 268, 269, 269.
292, 331, 331, 331.
MAXIMUM S10RAGE = 89,
STATION 2, PLAN 1, RTIO 4
OUTFLOW
1. 1. 1, 1. 1, 1. 1,
10 1. 1. 1. 1! 1. 1.
1. 1. 1' 1. 1. 1' 1.
1. 1. 1. 1. 1' 1' 2'
3, 3, 3. 3. 4. 4. 4.
S, 5, S, b, 6. b, 6,
6, 7. 7. 8, b 9, 9,
84, 219, 401, 494. 551, 610, 734,
1312, 1277, 1182, 1076, o 4983, 903, 833,
nln, VBBAR, AND JOHMSIN, ENGINEERS 119, T 348, 287, 235
d B,
o - WWWWWo-M - -

COO0OO0OOCCOCOODOCOOOQ

COCOCOCOCOODOOCOCO



89,
45,

23,

-~J
-]
.

oo
[, ]
e s o

COO0CODODOoOO0OOCOCOOOCOO
@ @ ¢ & ¢ 5 ¢ o 6 s 6 8 2 e @
COO0OOCOC O COOCOQCOOO

°memwmw ~
83, 78, 13, 68, 63, 59. 55, 52,
43. 40. 38, 35, 33, 32, 32. 31,
29, 29, 24, 27, 27, 26, 25, 25,
23, 22, 21. 21, 20, 19, 19, 18.
STOR
2, 2, 2, 2, 2. 2, 2, 2,
2, 2, 2, 2, 2, 2, 2, 2,
2, 1. 1, 1, 1. 1, l. 1.
1. 2. 2, 2, 2, 3, 3, 4,
6. 7. 7, 8, 9. 9. 10, 11,
13, 14, 15, 16, 16, 17. 18, 19,
21, 22, 24, 27. 30, 34, 39. 45,
64. 71. 77. 81, 82, 4. 85, 86,
Ya, 92, 92, 91, 90, 89, 68, 87.
86, 85, 84, 82, 81, 80, 79, 18.
76, 75, 15, 74, 74. 73. 73, 72.
71, 7. 70, 70, 70. 70. 69, 69.
68, 68, 68, 68, 68, 68, 68, 67.
67, 67, 66, 66, 66, 66, 65, 65,
64, 64, 64, 64, 63, 63, 63, 63,
STAGE
0.0 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0
0.0 0.0 0,0 0.0 ¢.0 0,0 0.0 0.0
0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
0.0 0.0 0.0 0.0 .0 0.0 0.0 0,0
0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.9
0.0 0,0 0.0 0,0 0,0 0.0 0,0 0,90
0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
0.0 0.0 0,0 0.0 0.0 0.0 0,0 0.0
0.0 0,0 0.0 0.0 0.0 0,0 0,0 0.0
0.0 0,0 0.0 0.0 0,0 0,0 0,0 0.0
0.0 0.0 0,0 0,0 0.0 0.0 0.0 0.0
PEAK 6=HOUR 24~-HOUR 712~HOUR TOTAL VOLUME
CFs 1312, 652, 185, 148, 22206,
CMS 37. 18, S. 4, 629,
INCHES 11.45 12,98 12.99 12,99
MM 290,87 329.72 379,99 329,99
AC=FT 324, 367, 367, 367,
THOUS CU M 399, 452, 453, 453,
MAXIMUM STORAGE = 92.
STATION 2, PLAN 1, RTIU S
OUTFLGw
1, 1. 1. i. 1, 1. 1. 1.
1. 1. i. 1. 1, 1. 1. 1.
1' ‘. 1' 1. 1. 1. 1. 1.
i, 1. 1. 1. i. I md 1. 2. 2,
s, 3. McFARLAND - JOHNSON, ENGINEERS, | LA 5. 5. 5.
6. 6. 6, . 6 £a 6a b s
T":/’ - Eoal o 2Pl e e -
Lo T Sy T M:!‘Méﬁ%w W e 0 T

48,
31,
24,
17,

COO0OOCOCOOOOCOO0OOOOO
e © & & & o © o o o @ o o o »
COO0OOCOODOCOCOOOCOOOOC




1.
1369,
879,
200,
106.
55.
3z,
25,

2,

2.
2,

15.
25,
70.
93.
88,
7.
13,
69,
be.
65,

OCO0OCOOODOOOCCODODOOO
® ® ® % 0 8 B @& & 9 & & ¢ ° O
CO0O0C00COOOOOO0ODO DO

7' 7.
209. 430,
1544, 1615.
811. 736.
173. 156,
100, 94.
52. 49,
31- 31.
25, 24.
2. 2.
2. 2.
2. 2,
2. 2.
7. a.
16. 17.
26. 28,
17. 8l.
95. 96.
817. 86,
716. 76,
72. 12,
69. 69.
67. 67.
65, 65.
0,0 0.0
0.0 0.0
0,0 0.0
0,0 0.0
0,0 0.0
0.0 G.0
0.0 0.0
0.0 0.0
0,0 0.0
0,0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
olo o.)
0,0 0.0

CFsS

CMS

INCHES

MM

AC=FT

THOUS CU M

i oy w-—— e -
o
i

8. a. 8. 9. lo.
540, 605, 652, 714, 789. 932,
1572, 1455, 1325, 1210, 1111, 1025,
653, 589, 508, 426, 352, 290,
151, 145, 139, 133, 126, 119,
88, 83, 7. 72. 68, 63,
46, 43, 1. a8, 3. 33.
30, 29. 29, 28. 27, 27,
23, 23, 22, 21. 21. 20,
STOR
2, 2. 2. 2. 2 2.
2, 2. 2. 2. 2, 2,
2. 2. 2. 2. 2. 2.
2, 2. 3, 3. 4, S,
9. 10, 11. 12, 13. 14,
is8, 19, 20, 21. 22, 23,
30, 33. 37. 43, 49, 55,
83, 85, 8S, 86, 87. 88,
95, 94, 93, 91. 90, 89,
85, 84, 83. 81, 80, 79,
76, 75, 75, 75. 74, 74.
72, 7%. 71. 70, 70, 70.
69, 69, 68, 68, 68, 68,
67, 67, 67. 66. 66, 66,
o5, 64, o4. 64. 64, 63,
STAGE
0.0 0,0 0.0 0,0 0,0 0.0
0.0 0.0 0.0 0,0 0.0 0.0
0.0 0,0 0,0 0,0 0.0 0,0
0.0 0.0 0.0 0.0 0,0 0.0
0,0 0,0 0,0 0.0 0,0 0,0
0.0 o.o o.o 0.0 0.0 0.0
0.0 0,0 0.0 0,0 0.0 0.0
0.0 0,0 0.0 0.0 0.0 0,0
0.0 0,0 0.0 0,0 (] 0,0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0,0 0,0 0.0
0.0 0,0 0.0 0.0 0,0 0.0
0.0 0.0 0,0 0,0 0,0 0,0
0.0 0.0 0.0 0.0 0,0 0.0
0.0 0,0 0.0 0,0 0.0 0,0
PEAK 6=HOUR 24~HOUR 72=d0UR TOTAL VOLUME
1615, 828, 235, 188, 28163,
46. 23, 7. Se 7198,
14,54 10,46 16,48 16,48
369,29 418.19 418,52 418,52
411, 465, 466. 466.
507, 574, 574, 574.
MAXIMUM STORAGE = 96,
STATION 2, PLAN 1, KTID 6
MCFAR_AND  JOMNSONTFNSUMEERS INC
o .

18,
1143,
944,
239,
113.
59.
32.
26,
19,

2,
2.

S.
14,
24.
63,
91.
89.
78,
73.
70,
68,
66.

COOCOOOOOOOOOCO
@ e * o % & & ® o @ & o * o @
CODQCOOOOOOCOODOO0CO




COQODCOOVOOOCOOCOO
e @ » o @ o o o s @ ® & s o ®

OO0 CCOO0OOO0COOCOCO

bt}

1. 1. 1. 1. 1, 1.
1. 1. 1. 1. l. 1.
1. 1, 1, 2. 2, 2-
4. 4. 5, 5. 5. 6.
6. 79 70 7- 70 70
8, 8. 9. 10, 13. 23,
589, 753, 847, 897, 987, 1165,
1955, 1959, 1639, 1510. 1389, 1281,
1013, 815. 606, 521. 435, 361,
210, 179, 155, 151. 146. 140,
121. 107, 93, 89, 84, 78,
65. 58, 51. 48. 45, 42,
34, 3z, 31. 30. 30, 29,
27, 256, 24. 24, 23, 22,
2, 2, 2. 2. 2. 2,
2. 2, 2, 2. 2, 2,
2, 2, 2. 2, 2. 2,
2. 3. 4, 4. 5. 8,
9. 11, 13, 15, 16, 170
200 23. 25, 26, 28, 29-
33, 38, 47, 53. 61. 69.
84, a7. 88, 88, 89, 91.
99, 99, 96. 94. 93. 92.
89, 87, 85, 83, 81, 80,
71. 76, 164 76, 75. 75.
74, 73, 72. 72. 11. 1.
70, 69, 69. 69, 69, 68,
68, 68, 67, 67. 67, o7,
66, 65, 65. 65, 64. 64.
0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
0,0 0,0 0.0 0.0 0.9 0,0 0.0 0.0 0,0
0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0
0,0 0.0 0,0 0.0 0,0 0,0 0.0 0.0 0.0
0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0
0.0 0.0 0.0 0,0 0.0 0,0 0.0 0,0 0.0
0.0 0,0 0.0 0.0 0,0 0,0 0,0 0.0 0,0
000 oto 0.0 oto 0.0 010 000 0.0 0.0
0.0 0,0 0,0 0.0 0.0 0,0 0.0 0,0 0.0
0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0,0 Ce 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 .0 0.0 0,0 0.0 0.0 0.0 0.0
0.0 0,0 0,0 0,0 0,0 0,0 0,0 0.0 0.0
0.0 0,0 0.0 0,0 0,0 0.0 0.0 0.0 0.0
PEAK 6=HOUR 72=HOUR TOTAL VOLUME
CFs 2029. 1059, 36115,
CNS 57. 30. 1023,
INCHES 18,60 21,13
MM 472,33 536,68 536,68
AC=FT 525, 597.
THOUS CU M 648, 736.
4
MR FARRIID -SDORIDEENGINEERS, INGQ
e
)}%

NN

e TS i =~
. RS AN 2N
;




PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN~KATIO ECUNUMIC COMPUTATIONS
FLOwS IN CUBIC FEEI PER SECOND (CUBIC MLTERS PER SECOND)
AREA IN SGUARL MILES (SQUARE KILOMETERS)

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO § RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO »
0.20 0.35 0.50 0,65 0.80 1.00

HYDROGRAPH AT 1 0.53 1 407, 712. 1017, 1323, le28, 2035,
( 1.37) ( 11.52)¢ 20.16)¢( 28,81)¢ 37.45)¢( 46,09)¢( 57.61)(

ROUTED TO 2 0,53 1 263, 682, 1009, 1312, 1615, 2029,
( 1.37) ( T¢46)¢( 19.33)( 28,58) ¢ 37.16)¢ 45.73)¢( 57.47)¢
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ZNEQS;:? U. S. Department of Agriculture

(File Code AS-12-5) Soil Conservation Service

OPERATION AND MAINTENANCE INSPECTION REPORT
FOR STRUCTURES

Special ]
Watershed ‘onevwange Inspection: U P Date: Scpte 27, 1977

3
Annual

Site No. 23

Name of Sponsoring Local Organization(s) having Operation and
Maintenance Responsibility: _ Conciranco Yaterched Counission

Structure operation satisfactory: X Unsatisfactory:
Condition : :Esti-:Agreed date
:Satis=- :Unsatis-:Describe maintenance:mated:repairs to
Item Efactory:factogy rand needed repairs :Costs:be compld.
1 Vegetation : \ : .
Principal v : : :
2 Spillway » : ~ : : :
3 Fences : 4 :
Emergency :
4 Spillway ¢ X : . '
5 Embankment . : f : T
Reservolr : : : :
6 Area : X . : H :
Outlet o : : : :
7_Channel s L. : ; :
8 Other : : : :
Remarks: "hnd work involving replacing  of rocks wder toe dArain outlet uen:

during Inspeclion,

O\

AL, 0/—@/%_’?7‘ S & - ] > e .

SCS Representative Spdﬁsoring Local Organization Kep

Distribution: Orig. - Séonsor with O&M responsibility
3 - SCS District Conservationist (1 forwarded

to State Office, 1 forwarded to Area Con-
servationist)

1 - Each of other sponsors of watershed project
1 - N. Y. Department of Environmental Conservation

- —

Report due - 10 days after

inspection
(Check list on reverse side)

o Ao AT et e o

IORPORRMRORPE = == s T SR
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ff;g?;;7 U. S. Department of Agriculture
(File Code AS-12-5) Soil Conservation Service

OPERATION AND MAINTENANCE INSPECTION REPORT
FOR STRUCTURES

[7 Special

Watershed  Conewanso Inspection: Date:  July 10, 1978

Annual
Site No. 33

Name of Sponsoring Local Organization(s) having Operation and
Maintenance Responsibility: _ Conewango Watershed Commission

Structure operation satisfactory: X Unsatisfactory:

: Condition :

:Esti-:Agreed date
:Satis~ :Unsatis-:Describe maintenance:mated:repairs to

Item ifactory:factogy :and needed repairs :Costs:be compld.

1 Vegetation : X . :

Principal : : :
2 Spillway : X :
3 Fences : X : ;

Emergency o
4 Spillway = X = : :
5 Embankment ., : : ' f

Reservoir : : : : :
6 Area X : : 3

Outlet : : : : :
7 Channel : X : ; g
8 Other ' : :

Remarks: Remove 3 or L broken limbs and tree trunks from the pool erea.

Toe droins nced rocks under them for support at the cutlet ends.

haS

~ /.

;42§Z;uy»/%~/x?32%7?%f»®w”~// égﬁ£;45;1all~5%J¥4§{QJLLQKLG//

-

SCS Representative Sponsoring Local Organization Rep.

Distribution: Orig. - Sponsor with O&M responsibility
3 - SCS District Conservationist (1 forwarded
to State Office, 1 forwarded to Area Con-
servationist)
1 - Each of other sponsors of watershed project

1 - N. Y. Department of Environmental Conservation

Report due - 10 days after

inspection
(Check 1list on reverse side)
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ff;gf;i7 U. S. Department of Agriculture
(File Code AS-12-5) .Soil Conservation Service

OPERATION AND MAINTENANCE INSPECTION REPORT
FOR STRUCTURES

Special
Watershed__Conewanpgo Inspection: U pecta Date: May 3, 1976

Annual .

Site No. 33

Name of Sponsoring Local Organization(s) having Operation and
Maintenance Responsibility: _Conewango Watershed Commission

Structure operation satisfactory:__x Unsatisfactory:
¢ Condition : :Esti-~:Agreed date
:Satis~ :Unsatis-:Describe maintenance:mated:repairs to
ltem :factory:factory :and needed repairs _:Costs:be compld.
1 Vegetation : x : .
Principal : : : :
2 Spillway : : :
3 Fences : : x :
Emergency ° S a : , : :
4 Spillway ‘¢ =x : : :
5 Embankment ;|
Reservoir : : : :
6 Area X : : H a
Outlet : : : : :
7_Channel R : : H H
8 Other P : : :
Remarks: Removal of debris from high water neededs Three rills to

e filled with stone picked from the site, Serious consideration should be given

oNestablishing a lence paralle oe ate damage lram

veh}cles vhich are ng# running over the site.
%@JM@M Lz os e T LA st ) Contracting Officer

SCS Representative Sponsoring Local Organization Rep.

Distribution: Orig. - S;;onsor with O&M responsibility
3 ~ SCS District Conservationist (1 forwarded

to State Office, 1 forwarded to Area Con-
servationist) )

1 - Each of other sponsors of watershed project
1 - N, Y. Department of Environmental Conservation

Report due ~ 10 days after

inspection
(Check 1ist on reverse side)
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CONEWANGO CREEK

WATERSHED PROTECTION PROJECT

DESIGN REPORT

SITE 33

NY-2173

CHAUTAUQUA COUNTY, NEW YORK
US DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

ETEICE Y

SRS S el P 5

R

DESIGN SECTION , SYRACUSE, NY.
FT.BRIJARY 1971 Sheet 1 of ¢
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This is a two stage, single purpese flood control structure located
in Chautaugua County, New York. approximately 1-~1/4 miles southwest
of Cherry Creek,  Sheet 4 of this report, together with the Cherry
Creek quadrangle published by the U. S. Geological Survey, may be
used to locate the structure.

A summary of pertinent information is given on Sheet 3 of this report.

Criteria and procedures used in this design are given in Soil Conser-
vation Service publications.

This is one of 20 proposed floodwater retarding dams in the Conewango
Creck Witershed designed to reduce floodwater damage. It will retard

a 10C year frequency storm without discharge occurring in the emergency
spillway,

The structure consists of a zoned compacted earth fill of glacial till,
alluvial gravel and clay. The foundation is underlain with weathered
bedrock covered with 2lluvial gravel and glacial tills. Bed rock was
encountered in right abutment, and at a lower level in the left abutment.

A drainage system is located under the downstream portion of the earth
fill io control the phreatic surface and to provide a safe outlet for
foundation secpage. A cutoff trench is located at the dam centerline
to reduce seepage.

The principal spillway is a drop inlet structure consisting of a two
stage reinforced concrete riser, 30" diameter concrete water pipe and
an excavated outlet channel,

A vegetated earth excavated spillway is located on the left abutment.

January 1971 Sheet fg
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————U. S DEPARTMENT OF AGRICULTURI. — SOIL CONSERVATION SERVICE —

DESIGN F7PORT SUMMARY

Watershed data

A. Structure class —_—r
B. Drainage area Jog - Ac.
C. Time of concentration ~ T, .53  ZHrs.
D, Hydrologic curve number - C, '
Moisture Condition II S & A
Principal spillway
A, Conduit v
1. Size (I.D,) J0 In,
2. Length 220 _Fe.
By Rigér ST
1. Size ( ) A8 x 7.5 Ft. ,,
2. Height (floor to crest |5 Fe.
C. Weir length /5. ts
D. Reservoir drain size 0 In,
E. Type of energy dissipator CLUNGE PAAL
Emergency spillway v
A, Width £0 rc.
B, Side slopes . 3:/ S
C. Length of level section ‘ —20__ Ft.
D, Exit slope 0.03 003 _re. /Ft.
E. Maximum velocity - in exit section (ESH) & s __Ft./Sec,
F. Duration of flow (ESH) through emergency
spillway g Hrs.
G. Frequency of use IR
Earth fill
"A. Height S$1__TFe.
B. Volune C.Y.
C. Compaction Xass AsC
Dan
[]:% Top of settled danm elev.

DESIGN

JANUARY 1970

'3
IFw.uaA r/oN '
DRAIN

2 2

YARIAS
Cross Seetion of Dan

SECTION, SYRACUSE, N. Y.

SHEET & OF &

‘4
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N = . ’ Ay, IV oo ‘_HLL—j_S
By ['5 l( Oate/~/£_£7 Checked By - Dofe 2-9-76 Job No NY-2173-0
_ Sublec! WORK PLAN — DESIGN COMPARISON Sheet of
ITEM UNIT |WORK PLAN| DESIGN COMMENTS
/
DRAINAGE _AREA SQ M. H1 H7
STORAGE CAPACITY
SEDIMENT (INC AERATED) | AC.FT. 15 96
BENEFIGIAL AC.FT a: Q-
RETARDING AC FT. 8 ° 68.4 -
TOTAL AC FT. VA —3.4-
BETWEEN HIGH & LOW S| AC.FT 25 ¢ 55.7 | EXCIUDING AERATLD SEOIMEME
SURFACE_AREA /
NORMAL POOL ACRE 7 0.7~
RETARDING POOL ACRE 5y 492
DESIGN HIGH WATER ACRE — S99
VOLUME OF FILL cu.yo. | _M7924 7 | 54 100
TOP_OF DAM ELEV FeeT | 1520.07 | __/85129-
MAX_HEIGHT OF DAM FEET 60 " | __J36.7v
EMERGENCY _SPILLWAY \ 0
CREST ELEVATION FEET | 13l¥ _I5// 6 |eu sewy rresT SET
BOTTOM WIDTH FEET 2‘00“:— 30 NGl o0 FRIME PRI
TYPE - VEG - VEG 7
PERCENT CHANCE OF USE| — l <] v
AVE. CURVE NO COND. U - 77 ! 17 ,
EM_SP HYDROGRAPH )
STORM RAINFALL ~6 HR. | IN. | —(5.70 a9
STORM - RUNOFF IN, 126/ 610"
VELOCITY OF FLOW-V FPS YAIN 6.6 v
PEAK DISCHARGE RATE | crs | -2320 ° | _35/
MAX. WATER SURFACE EL.| FEET | L3IZ. 9 | _A/38 -
FREEBOARD HYDROGRAPH / _
STORM RAINFALL=6 HR. | IN. | 24.30
STORM RUNOFF IN 2. 09 2/.09
VELOCITY OF FLOW-V FPS 8.5 —_—
PCAK DISCHARGE RATE crs | 385 373/
MAX. WATER SURFACE EL.| FeeT | 13/8.9 | _/8/9.9
PRINCIPAL _SPILLWAY
RISER SIZE FT, — _?i_z)lf o
MAX. LOW STAGE FLOW | CFS 4.9 170 - @WWE}E%%/%
ORIFICE SIZE Fr. | ———— | 3X0IS G L W AT AN
MAX. HIGH STAGE FLOW cFrs | —2L2 | _[S7 | maw
PPE SIZE DIA. — 30
CAPACITY EQUIVALENTS
TOTAL SEDIMENT VOL, IN, 038"
RETARDING STORAGE IN, 3.20 274 v
EM. SPI.LWAY STORAGE
TO TOP OF DAM IN. 1. 32 210
CLASS OF STRUCTURE - L L B} __
CONSTRUCLTION AT




! , Pg. 1-1

— CONEWANGO CREEK WATERSHED
' o i
. SITE 33 NY-2173-D
i
DESIGN CRITERIA F“
1. Structure Classification: Class c¢ l

2, Purpose: Single Purpose flood retarding structure.

3. Principal Spillway:

a. Riser: ..
| (1) Two stage with crest of orifice set at the Q{E
50 yr. submerged sediment pool elevation. »
(2) Crest of riser is set by routing the 100 yr. —
| evaluation storm thru low stage orifice. .
b. Release Rates:
Capacity lst stage ~ max. release rate 20. cfs.
l . —
\ Capacity 2nd stage -~ max release rate s
e
' 4. Hydrographs:

a. Principal Spiilway Hydrographs - pr—
Use the 100 yr. frequency rainfall.

b. Emergency Spillway and Freeboard Hydrographs:

Use the point rainfall from rainfall map (ES-1020) for
Class ¢ structures,

»

5. Top of Dam Elevation: ‘
Determined by the most severe of the following conditions:
(1) the passage of the freeboard hydrograph, (2) the
passage of the emergency spillway hydrograph, plus the
necessary freeboard required for frost conditions,
(3) the passage of theamergency spillway lydrograph,
plus the necessary freeboard required for wave action,
or (4) the elevation of the emergency spillway crest
plus 3 feet,
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7.

CONEWANGO CREEK WATERSHED
SITE 33 NY-2173-D

DESIGN CRITERIA

Emergency Spillway:

a. Length of level section: 50 ft.
b. Inlet channel: S = 0.020

c. Side slopes: 3:1

Earth Fill:
a. Top Width: Detemine by W = H+35
5

b. Side Slopes: Upstream 3:1; Downstream 23:1
(Pending Soils Lab recommendation)

c. Berm: 10 ft,width set at orifice

Pg. 1-2
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CONEWANGO CREEK WATERSHED

Pg. 1-3
¥/ ¢

By: CSK 1-27-70

Ck: &' 2-2-70

SITE 33 NY-2173-D
™~
I - DESIGN DATA ol
5’5;"
E‘.
Item Unit Quantity pr—
l Site Location: Latitude 42°17'10"
: Longitude 79°06'51"
' Drainage Area: Sq.Mi, 0.47
Acres 300 ]
' Class of structure: c L.
Principal Spillway: —
Pipe Size (inside diameter) Inches 30
l Riser Size Ft. 2.5x7.5
Pipe Length (approx.) Ft. 222
Orifice Invert Elev. Ft. 1483.7
Orifice Size Ft. .5x.175 g
u , Riser Crest Elev. Ft. 1509.1 )
Pipe Outlet Invert Elev. Ft. 4594 14877 el
“ . Emergency Spillway: p—
, Bottom Width Fe. 50
Level Section Length Ft. 50
N Entrance Length (approx.) Ft. 200
, Entrance Slope Percent 2
Chance of Use Percent 1~
Roughness Coefficient (Manning) _— .040 -
l Crest Elev. Ft. 1511.6 S
Exit Slope Percent 3
Storages: p—
l Low Stage (vsl) In. 13 .
Retarding (in. Vg ) In. 2.48 A
' .
l Releases: L,
Peak Low Stage (Q,1) c.f.s. 8.5 L
Peak High Stage {Qqn) c.f.s. 153.7 R
l Emergency Spillway Hydrograph (E,) Elev, 1513.8 :".‘ »}f
' Freeboard Hydrograph (E, ) Elev. 1519,9 {. '
l Top of Dam Elev. 1519.9 4
b
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CONEWANGD CREEK WATER SHED

3-3

3ITF 33 VY- 21730
. STAGE STORAGE CURVE
“~— By:CSK. /-15-70
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GEOLOGY REPORT JAN. 1959

SITE #33
CONEWANGO WATERSHED
CHAUTAUQUA COUNTY SEWCD
NEW YORK

APPROVAL:

/,

Richard L. Phillips

2 State Conservation Engineer

et

PREPARED BY:

@Z)—z{ai . Zgh.‘/ﬁ/g{};{_/

D, Bruce Champeon
Geologist

REVIEWED BY:

«

o STE

Bernard S. Ellis
Senior Staff Geologist

REFERENCE: U.S.DEPARTMENT OF AGRICULTURE | PRAWING NO.

SOIL CONSERVATION SERVICE | NY-2173
SHEET_Z__OF
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r\. DETAILED GEOLOGIC INVESTIGATION GF DAM SITES
. GENERAL e
Cherry Creek 71 min. quadrangle ‘gj.
state _New York county Chautauqua . X, ¥, Sec. T R : Watersheg _COnewango Creek '
Suvbwatershed Cherry Creek Fund classw%_;%_ﬁ_ Site number .33 Site group 1 Structure class c
' investigatad by Bruce Champeon, Geol , Equipment used 0€€_general information L pate11/17-12 9
; ' . (signature and title) (Type, size, make, model, otc.)
SITE DATA
b
Drainage area size .47 5q. mi, 300 acres. Type of structure Earth Fill Dam Purpose Floodwater retarding 3’5"
I Direction of valley trend (downstream) north » Maximum hsight of fill 57 feet. Length of fill 320 feet. s

Estimated volume of compacted filf required 41,700 yards3 excavation from spillway, 17050 c.y.

|

STORAGE ALLOCATION

Volumae (ac. ft.) Surfsce Area (acres) Depth at Cam (fest) E:’-
50-yr sudimen 3.3 0.7 15.7 75
i Floodwater 89.4 5.44 45.8 T
' m SURFACE GEOLOGY AND PHYSIOGRAPHY
, essentially horizontal
Physiographic description Allega‘my Plateau Topography .Lo__l_l_lﬁé___ Attitude of bads: Dip 1% SW Strike—— NW
% Stespness of abutments: Left.._‘-ig__"gg_ percent; Right _‘11:1_99_ percent. Width of floodplain st centerline of dam 65 feet

Genwral geology of ste: _ TH€ Site is located on an unnamed tributary of Cherry Oreek appioximately
4,900 feet southwest of the center of the village of Cherry Creek, The stream is
approximately 330 feet east of Pickup Hill Road.
Bedrock is the Northeast shale, a medium gray shale with some interbedded .
' medium gray siltstone, and is of upper Upper Devonian age.
Du: ing the last glaciation (Wisconsin) the small stream-cut valley was slightly

| widened and deepened by ice. As the ice sheet waned, valley-flanking kame terrace
deposits of the Findlev recessional morai r ;

l in the large Conewango valley. Iater, the remaining ice of the highlands stagnated leavmg

the major part of the region mantled with the Kent ground moraine deposits, .
Site 33 is wholly within the area of Kent ground moraine, but is less than 1000! L‘_
' from the area mapped as kame terrace deposits., .g. ;
The materials at the site seem to belong to both areas and may represent a F’C
' itional zone between the two, or more likely they represent minor fluctuations of the r
.rally stationary margin of the ice sheet, {
! Modern alluvial gravel is found in the flood plain.
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f‘\ The supplemental borrow area east of Pickup Hill Rcad contains SM and ML glacial

tills, OM glacial outwash gravel and smme ML glacio-lacustrine sediments. Topsoil

Lk
,;?.'[

Al
Ky &

covers the area to about an average depth of one foot. The upper. part of the left

3
L}

abutment where it is less steep has topsoil over glacial till and glacio-lacustrine
CL-ML's and ML's, The steeper part of the left abutment as you approach the stream

has a few feet of glacial till over very highly weathered bedrock. The steepest

portion has no till, just badly weathered bedrock over fairly sound shales and silt- %
stones. Topsoil is continuous over this whole abutment. . -s,— '
The flood plain is thinly mantled with topsoil over 4-6 feet of dirty alluvial |
gravel in the CM-GP-GW range. This gravel covers 4-5 feet of either gray or brown
' oftén silty till, Bedrock is at approximately a 10 foot depth underneath the flcod ‘i*:-" '
plain. g—ﬁ
Topsoil covers the entire right abutment except for the extremely steep 190% ,P-'
(‘\,lope adjacent to the stream, Bedrock on the right abutment is very highly weathered {
‘ . to a depth of from 1-6 feet, Beyond that it is fairly sound. The upper part of the '
‘ right abutment has 6~10 feet of glacial till over bedrock. r

The right emergency spillway area contains an assortment of glacial tills, glacial

outwash sands and gravels, and glacio-lacustrine CL-ML's and ML's. Bedrock in the

-
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emergency spillway is found at depths of 4-20 feet.
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/,a\ GENERAL INFORMATION

Backhoe work began November 17, 1969 and was finished on November 20, 1969,

" Twenty pits were dug with a Schield-Bantam, crawler-type, cable operated backhoe

. with a maximum digging depth of approximately twenty feet. Large bag samples

were collected and processed in the soils laboratory in the Syracuse State Office;
also several were shipped to the SML in Lincoln for further testing.

Drilling work began December 5, 1969 and was finished December 18, 1969, Holes
were drilled with one trailer-mounted Acker Hillbilly rotary ‘drill rig and one
truck-mounted Acker power auger. A small John Deere bulldozer was used for mobili-
zation between holes. Samples were obtained with a 2" 0.D, split spoon sampler in
conjunction with standard penetration tests, mostly of a 2' drive. Holes were
advanced with casing and roller bits. Recovery was logged and stored in sealed
wide-mouthed Mason jars. Bedrock was cored with an NX double-tube core barrel

~ with diamond bit. The core was logged and stored in standard NX wooden core boxes.

Water pressure tests were donducted in three holes along the centerline of dam.

Because the hazard classification was changed from class "b" to class "c¥ and
bedrock was quite shallow in the emergency spillway, it was decided to investigate
a Supplemental borrow area on the left hand side of the dam between the dam and the
road. Five additional pits were dug on December 17 with a rubber-tired John Deere

backhoe and loader. These pits were also sampled and the materials processed in the
soils lab in Syracuse.
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(’e\\ BRIEF MATERIAL DESCRIPTIONS

CONEWANGO 33

Glacial outwash and stream channel gravel, found in the borrow area,
emergency spillway, and flood plain, 50-70% gravel, 10-20% slightly-
moderately plastic fines. Not highly permeable. GP-GM-GW

[: Road fill gravel, much like 4, but with many roots, logs and much
BJ brush. GM

E Glacial outwash sand found only in one drill hole in the emergency
Cl spillway (DH 254) SM

Mostly brown glacial till (sand and silt) found in the borrow area,
top of both abutments, emergency spillway, and above rock in the flood
plain, Ranges from SC-SM to CL-ML,

E‘ Grayish glacial till, more clayey than D, and found only in the flood
plain,

, ' r Highly weathered bedrock found mostly on the steep abutment slopes.
.JRanges from SC-SM to CL-ML, rips easily.

Glacio-lacustrine CL-ML found in the upper part of the left abutment
f\ Gland in the emergency spillway.

Weathered glacial till found beneath topsoil in borrow area, upper
part of both abutments, and the emergency spillway. Non-plastic ML.

Glacio-lacustrine ML found in the borrcw area, upper part of the
left abutment, and the emergency spillway. Non-plastic.

Topsoil covering the area except for the steepest part of the right
abutment,

. Thinly bedded shalc and limestone bedrock found everywhere but the
K|borrow area. Usually weathered in the top few feet, Hopefully
rippable in most cases.
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- *4U. S. DIPARTMENT OF AGRICULTURE FORM SC$-376B . :
§ . SOIL CONSERVATION SERVICE REV 2-64
¥ ; SHEET OF N
: DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
§ ! kN
| rearung__enterline of Dam —
‘ (CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPI' LWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE ﬁ&gg: ’
: OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.) 25
. ' . DRILLING PROGRAM ’ 3
l ) NUMBER OF SAMPLES TAKEN
EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED g . .
EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL ‘g ‘
t
| | Backhoe 4 2 0 3 bag 0 —
Drill Rig 3 3 3 NX Core 0 16 jar . K
B P
| l o
l - ¥ ,
| ]
: l - ! :
‘) YOTAL 1 ] 3 NX Core 3 bag 16 ]a.”l_‘ ! ;
| - ==
; l , SUMMARY OF FINDINGS TN
} (INCLUDE ONLY FACTUAL DATA) :. ép/
; ’, " '-‘ 3
) . - :
‘ | Topsoil averages about 0.8' under the embankment except the very steep 190% s
: - pe_on the right abutment. Subsoil (weathered tjill H, ML) underlies topsoil on the l
L ' upper slopes wjth brown till D, CL-ML to GC-GM, under subsoil. Some areas of glacio-
b lacustrine silts and clays and outwash sands and gravels are found high upon the f
: e
abutments., .
| , B,
| On the steeper slopes weathered bedrock F, (CL-ML) covers shale and siltstone SR
L bedrock. prm—
| In the floodplain alluvial and road-fill gravels cover gray and brown tills [ 3 i
\ ,‘u" ¥
which rest.on bedrock, Logs and brush are found along the bottom of the road fill P .é
which is found between the stream and the right abutment. e z
. b K
The steep slopes weep water n-arly everywhere. In the flood plain water levels E’_ ;

N

R

are at 1463 + 0.5' in all holes alor, the centerline.

Bedrock recovery was acceptable in most cases, however, the RQD was low,
No areas of critically low blow co. s occur anywhere below the first couple
of feet.

g
DAY

G W T aw

Permeability is highest in the alluvial gravel but is not excessive.

|
't ‘ ) Pressure tests were run in three holes. Results are tabulated in the summary
{ _Sheet near the end of the narrative section ~the report.
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' U. S. DEPARTMENT OF AGRICULTURE FORM SCS-376B

. SOIL CUNSERVATION SERVISE ) REV. 2-64

f‘\ SHEET OF ___
' DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

rearupe_Drain Line

(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.)

: . DRILLING PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL
Backhoe 3 2 0 2 bag 0
TOTAL 3 2 0 2 bag 0

SUMMARY OF FINDINGS
{INCLUDE ONLY FACTUAL DATA)

The drain line profile is essentially the same as the centerline of dam

nle except that the till D is found on the right side only and does not occur
uuder the whole flood plain.

Seepage occurs all along the steep banks, Water levels were 1460,8 in TP 502
.and 1459.0 in TP 303.

e i

‘ Bedrock 356 £ 0.5' in the two holes near the strecm, and is slightly
§ shallower than at _the centerline,
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‘4. S. DEPARTMENT OF AGRICULTURE FORM SCS-3768
SOIL CONSERVATION SERVICE REV. 2-64
(\ SHEET oF .,
CETAILED GEOLOGIC INVESTIGATION CF DAM SITES i
rearure_frincipal Spillway and Outlet Channel See

U M TR AR N I MR s s e

I e s vy

-

(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.)

b et

l’ ”"““'"F_

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

gQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL
Backhoe 4 0 0 0 0
Drill Ri ] e,
) g 3 3 3 NX Core 0 18 jar i“\‘:‘.‘,‘
. P}- .
. ;
TOTAL 7 3 3 NX Core 0 18 jar
) SUMMARY OF FINDINGS Y¥LS
(INCLUDE ONLY FACTUAL DATA) % !,
R
Topsoil is from 0.4-0,8' thick in all holes.

; \ The general sequence of materials is a road fill gravel (B), GM, over alluvial .
gravel (A), GM-GW, which covers either gray or brown till (E or D) CL-ML, resting on !
bedrock (K). . _ -!

The road fill has logs and brush near the bottom and the alluvial gravel is the i~
.o
_most rermeable material, but not excessively so. b

Bedrogk hovers around 1456' in the upver 2/3 of the spillway and drops to
—avound 1450 in the lower 1/3

Water levels are apparently controlled by the creek in most cases,
Blow counts range from 13-140, but most are from 20-55,

DH 352 was pressure tested and the results tabulated in the summary sheet near . &’
the end of the narrative. — k:"
Bedrock wecovery was good, but the RQD was low. s
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"*U. S. L EPARTMENT CF AGRICULTURE FORM SCS-3768
. SOIL CONSERVATICN SERVICE REV 2-64
' SHEET oF

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

rearure _bmergency Spillway

(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THZ STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL

Backhoe 8 3 0 6 bag 0

S VU SHILIE NI RS0 T

‘s,

~oAds Br

¥,

Drill Rig 4 4 4 NX Core 0 20 jar

ToTAL 12 7 4 NX Core 6 bag 20 jar

(INCLUDE ONLY FACTUAL DATA)

Topsoil covers the spillway area to about 0.6' dn depth. Beneath this is from

of subsoil, weathered till H (ML),
Glacial till D and outwash gravel A make up most of the remaining material.

l ' SUMMARY OF FINDINGS

However, smaller areas of glacio-lacustrine silts and clays occur also, the most

' noticeable being an apparently continuous layer of I, (ML’ along the outer profile.
Bedrock elevations are fairly consistent except near the steeper slopes.,

Blow counts range from 12-40, discounting those near bedrock and near the

l_:mria,ce.

Water is usually absent, except for a couple of minor seeps.

No pressure tests were run in the spillway holes,
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" U. S. DEPARTMENT OF AGRICULTURE FORM SCS-3768
SOIL CONSERVATION SERVICE REV. 2-64
SHEET [ o]

; DETAILED GEOLOGIC INVEST!GATION OF DAM SITES

e ARSI B e

[
Feature_ Borrow Area e
R -
(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE w.
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.) b
¢
' DRILLING PROGRAM ! §
NUMBER OF SAMPLES TAKEN
' . , EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED 4
o EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL . ‘
| Backhoe 5 ’ 0 4 bag 0 1

RISy

R e

5 4 0 4 bag 0
TOTAL

SUMMARY OF FINDINGS T
(INCLUDE ONLY FACTUAL DATA) ﬁf

JUPEIUREF SRR L P L

The pits were dug between the dam and Pickup Hill road to the west., No

e e

hg&raphic information was available, so they were not surveyed and plotted. They
d show about 1.0' of topsoil over 1,5-3.5' of subsoil H.
Two pits show material A, alluvial or outwash grovel to 10', Of the other
three two show till D and the other glacic-lacustrine CL-M., I.
Only one pit {104) showed minor seepage. e
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INTERPRETATIONS AND CONCLUSIONS
CONEWANGO 33

Centerline of Dam

The upper part of the left abutment around TP 1 is glacial till (D and H), with

areas of glacio-lacustrine silts and clays (G and I). Bedrock is fairly shallow
(6.5') in DH 51 and comes closer to the surface as you go down the slope towards
the stream. The steep part of the slope is highly weathered bedrock (F) over

shales and siltstones (K). Topsoil (J) covers the abutment to an average depth
of about 0.8,

_The flood plain shows road fill (B) and alluvial gravel (A) over glacial tills

(D and E) which cover bedrock (K). Topsoil (J) is thin. Bedrock is at about 9!
across the flood plain.

The lower part of the right abutment is highly weathered bedrock (F) over shallow
shales and siltstone (K). The upper part has tills (D and H) over bedrock (K).

Water is apparent only in the flood plain where the creek controls the water table
and on the steep slopes which are constantly weeping because of slowly draining
bedrock. This made these slopes extremely slippery all the time of the investi-

© gation.

Blow counts are adequate over the entire site. No consolidation or differential
settlement should occur because of soft foundations,

I would suggest removal of all of the old road fill material (B), since it contains
large amounts of brush and logs, apparently used to protect the road bed from
stream erosion. This amounts to about 1200 c.y. of material to be removed,

If we adhere td what seems to have become the standard practice of flattening
abutment slopes to 2:1, this means cutting the right abutment back 24 to 40!
horizontally, depending upon the elevation of the bottom of the cutoff or prin-
cipal spillway trench.

Looking at the ceiterline of dam profile, it appears that a positive cutoff could
be achieved by oottoming in the glacial till (D and E). However, the till doesn't
extend across the flood plain along the drain line. Since the possibility exists
that the interpretation on the centerline may be incorrect and that the till may
not extend completely across the flood plain, I suggest that the cutoff extend

to sound rock, which should be around the 12' depth.

Considerstion should be given to either stripping the material on the abutment
down t» sound rock or providing a cutoff through weathered materials and into
sounc rocl,

The abutments wept continuously and were always wet and slippery, probably due to
greund water carrying silt and clay from the weathering bedrock in the abutments.
This condition probably will persist after construction and may keep the embankment-

abutment interface wetter than nomal. I sugtest considering some type of drainage
to handle this water.
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,r”\\ Centerline of Dam (cont'd)

Pressure tests of rock core holes showed losses of about 1 to 13 fpd at various
pressures and depths. This leakage should be either cutoff or a drain provided
‘ to intercept it.

" Some type of pump and trench system will be needed to keep the principal spillway
cutoff and drain line trenches dry during excavation and construction.

The gravel in the flood plain is not extremely stable on steep slopes $o some
caving and sloughing should be expected. It should be more stable when the water
table is lowered. '

The steepness of the abutments and the relief involved (about 90') indicates that
_the ramps (haul roads) from the spillway and borrow area will have to be quite
long to reduce the slope to a workable grade during the earlier stages of con-
struction, That is, these roads will extend quite a ways up and down the valley;
therefore the coustruction limits on the land rights maps should reflect this.

Embankment

Several materials will b¢ available for the embankment: alluvial gravel 4, outwash

' sand C, glacial till D and *, highly weathered bedrock F, glacio-lacustrine silts
and clays G and I, weathered till H, topsoil J, and bedrock K. I suggest spoiling
road fill B because of the largo amount of orush mixed in with it,

[ \ Amounts of C and G are small and it pre ent only a minor part of the spillway
(xcavatior.

Analysis of the grain size curves shows hree general groups. I suggest placement
of these grouped materials as follows: 1iiie grained materials G, H, and I in an
impervious central core; coarse, cleaner ,ravel 4 in the outer parts of the dam;
and materials C, D, E, F in the area between the other two,

Normal side slopes probably will suffice.

There are no soft areas in the foundation that will ~ontribute to differential
settlement, However, the steepness of the right abutient results in having a
section of fill at least 57' high only 8' away from a :rection that is 38' high,
More settlement will occur in the higher section than tie lower and cracking due
to differential consolidation within the embankment could result. The materials
are not highly susceptible to cracking though.

Establishing vegetation should not present any problem.
Drain_Line
Rotten, highly weathered bedrock F occurs on both abutments. The flood plain shows

alluvial gravel A add road fill B over bedrock. Some till D is found under the
ditch on the right side of the flood plain,

'(i.‘k 1 suggest carrying the drain to sound bedrock over its entire length, siuce rock

is shallow anyway. The drain should extend beyond permanent pool elev.ciown to

pick up any seepage that comes through the abutment unless it is cutoff by the
core trench,
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Emergency Spillway

it WG
<

¥ 3
¥ N &
) [ ’;’2
(7 prain Li
* ' Drain Line ‘cont'd) ]
The drain will be in contact with materials A (502.1) and F (501.1), as well as :
. . the embankment materials. The grain size curves show representative samples of N f
. 3
each material. e
o : A
L No natural fiiter material is available at the site. s o
Principal Spillway i
‘There were no alternate locations considered because the valley is s¢ rarrow P
’ anyway.
3 [Py .
; Thin topsoil covers road fill B. Beneath this &1luvial gravel 4 over tills D or 'u,;‘ -
i "E and bedrock. AEY )
“ e ¥
i Since I have prewiously suggested removing all the road fill material, I don't — :
§ believe any further excavation is necessary. This way we could kill two bi#ds .
; with one stone by removing an undesirable material and excavating the spillway .
trench at the same time, However, it appears that the present location is too :
s close to the steep right abutment. I suggest that the spillway be moved roughly i
' 25' left and possibly cocked a little to more nearly conform with the alignmpent F‘.:‘_. N
of the present channel. Backfill with good till D. ';3'4 -
) rexl
1 A lot of water will have to be removed while the trench is open, so probably some H
. / \ kind of pump and trench system would be best. P' ’
| i
l Camber should be minimal because there are no soft materials present, k
! Outlet Channel ?
} The outlet channel will be constructed mostly in alluvial gravel A, Presently - - ;
' this is subject to erosion during fi.ol floww, but after the dam is constructed, hesul
E the proposed outlet discharges and \c<lc.iui2< should not erode the natural alluvial 1~ A
; gravels, po—
: . . PO
| If the channel needs to be very deep, some sloughing and caving should be expected. . ’33,’ ’
! Iy :
| .
l There might be erough large siltstone flags ripped out to serve as riprap, but ¥ g :
! che low. RQD indicates that probably the rock would not pass the soundness or LA W, 3 ;
| akrasion tests, A4lso the flaggy shape would not be well suited for riprap, since o ¥
| the thickness of the flags would be only 2-4", e 4
@ Sl
r PO
i .;. '
|
|

"
-
- L] [ [ —— —-—— ——— ——

Eostimated quantities of available excavation are as follows: 4 - 1820 c.y., 4
B GHI - 5280 c.y., CDEF - 4485 c.y., J - 1020 c.y., K - 2130 c.y. ffr_ -
} “’ . The RQD of cores seems to indicate that the bedrock will be rippable, at least —
| ;%:_ for the most part. The one tough spot might be near TP 208, where there is over k.
| %i a 8! of rock above grade. )
. |l
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Bmergency Spillway (cont'd)
a

Silt I and sand C will be exposed on the cut slope. These might be a bit unstable
under wet conditions,~ which were not observed. Most pits were quite dry and showed
¢ + little or no seepage.

vversize (16") waste material can be placed on the outer slope of the embankment
near the downstream toe.

Borrow Area

‘The lack of topographic information in the borrow area makes it difficult to
accurately portray borrow area profiles and quantities. (n a basis of teu-foot
deep holes over an approximate area of 1 1/2 acres we have the following quantities:
«” available borrow: A - 6140 c.y., D - 6335 c.y., HI ~ 8470 c.y., J - 2420 c.y.

This leaves us a little short of material but I expect we can go the knob just north
of the borrow area and can excavate to a depth greater than ten feet. I don't
expect to find anything there we haven't seen yet someplace.

Probably the natural moisture is a bit below optimum since most pits don't.show

| any seepagee
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GENERAL INFORMATION

Since a large quantity of bedrock wos present in the proposed right emergency
spillway excavation, it was decided to fully investigate the feasibility of
m~ving the emergency spillway to the left side of the embankment. Five pits
had been dug in the general area of the left spillway, but they were not
located in the right places to give the needed information. Also, these pits
were culy ten feet deep because they were intended as borrow area pits.

Eight backhoe pits were dug with a Schield-Bantam, crawler type, cable-operated
backhoe with a maximum digging depth of about twenty feet. SiX laige bag
samples were collected and processed in Syracuse.

Four drill holes werc drilled with a truck-mounted CME rotary drill rig.
Samples were obtained with a 2" OD spli{-spoon sampler in conjunction with
standard penetration tests, mostly of a 2' drive. Holes were advanced with
6" OD hollow stem flight augers. Recovery was logged and stored in sealed
wide-mouth Mason type jars. Five jar samples were processed for correlation

purposes.
All field work was done from 12/21/70 to 12/23/70.

The present design shows 35,500 c.y. of spillway excavation available and
46,500 c.y. of embankment fill needed, leaving 11,000 c.y. to be obtained from
a borrow area, probably in the area of the old right spillway.

The initial report was prepared in March 1970 and covered all aspects of the
site, This report adds a discussion of the new left emergency spillway and
revises the borrow and embankment discussions. This report must be used in
conjunction with the original, The material designations remain the same as

the old ones.
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4. DEPARTMENT OF AGRICULTURE FORM SCS-376B
/Ol CONSERVATION SERVICE REV 2-64
! sheer L oF _2_

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

. FEATURE Left Emergency Spillway

(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL
— _Backhoe 13 9 0 10 bag 0
\ Drill Rig 4 4 0 0 38 jar
- 17 13 0 10 bag 38 jar
TOTAL

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

T il "J» ! t ranges in thickness from 0.3' to 1.5'. Beneath topsoil

"J" Yes from 1,0' to 3.5' of weathered ablation till subsoil "H" (ML). No material

"-" was found in TP215.

Three other types of materials are present:

1) Poorly stratified, ice-contact , glaciofluvial gravel or sand "A" that may

< i of the following (CP-GM, SC-SM, GC-CM, SM, CM). Has less
than 20% fines.
ice~ ial till "D" that may classify as SM,SC-SM, or CL-ML.
i i and silts "C" interbedded with glaciolacustrine sands,

silts, and clays "G" and "I",

Glacial till "D" is found mainly beneath "H" but above grade in the upper part of the

inlet section, level section, and upper part of the outlet section. fThis material

ranges from 3-15' thick and may be lensed or interbedded with other materials,

__The gravel "A" is found mainly in the outlet section bencath "H" all the way to and

below grade. It also extends beneath "D" near the level section and is still at and

below grade,
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é. DEPARTMENT OF AGRICULTURE FORM SCS-3768
A \ AL CONSERVATION SERVICE REV 2'6‘2 2
SHEET oF
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
1 1
r og_Left Emergency Spillway (cont'd)
t (CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGAT'ONS FOR DRA!NAGE
! . OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.)
! DRILLING PROGRAM
, NUMBER OF SAMPLES TAKEN
’. EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
y EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL
]
2
[ )
ToTAL

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

_Most of the finer glaciofluvial sands and silts "C" and the glaciolacustrine materials

"G" and "I" are found above and below grade at the level section and the inlet section,
.nor amounts of "C" are found scattered elsewhere,

Bedrock "K'" was found 21' below grade in DH258,

Water levels indicate that the gravel is well drained since little water was observed

in these pits or holes, The inlet section holes showed fairly high water levels or

seepage levels, mos.ly in till or the sands and glaciolacustrine fine grained materials.

Blow counts range from 9-67 discounting topsoil and the one blow count near bedrock.

Most are above 20.
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0 INTERPRETATIONS AND CONCLUSIONS
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Left Emergency Spillway

Estimated quantities of excavation are as follows: '
3 { 4~-20,000 c.y., CD-8800 c.y., HI-4200 c.y., J topsoil)-1800 c.y. Approximately
! 3 700 c.y. of +6" material is excluded from the above figures.

T oo s

; } All materials will be exposed at one place or another on the cutslope. The
f vast majority of grade will fall in material "A" and the rest will be in "C"
% except for very minor areas that will be in "I",

' Some special consideration may need to be given to seeding the spillway, since
the fines content is below 16% in gravel "A", and the area is generally dry.
4 ' The inlet section is wetter and in till or lacustrines with plenty of fines.

i I should point out that the profiles as shown probably present a more simplified

y story of deposition than really exists., The following quote should show why -

' "Ice-contact stratified drift shows, through details of form or internal ‘
character, that is accumulated in contact with glacier ice. Internally, three i

3 general characteristics distinguish it from outwash: (1) extreme range and

1 . abrupt changes in grain size, (2) included bodies of till, and (3) deformation.

) e o+ o o o o« Whether accumulation takes place upon, against, or underneath the
wasting terminal zone of the 7lacier, it is likely to be sporadic and irregular,

! with no intervening distance to smooth out diurnal and seasonal differences in

) rate of melting and release of sediment. The same site may successively see

' d __a rushing stream, a quiet pool, a small avalanche of boulders, and actual over-

f < riding by ice, folding or faulting the layers of sediment or smearing tilllon

them ., . . .« .+ . In such a place anything can happen, and it usually does.™

Borrow Area

) Most of the old right emergency spillway above rock will probably be used as

; additional borrow. The estimated quantities of excavation availaole are as

' follows: A-1800 c.y., CD-4500 c.y., GHI-5300 c.y. Approximately 200 c.y. of
16" material is excluded from the above figures. :

o The present land rights map may be a bit restrictive if the borrow area has to

be expanded. Some consideration should be given to enlarging the land rights
. if necessary. As far as materials are concerned, there is no reason this area
can not be expanded.

This area is also generally dry. Little seepage was observed.

Embankment

Every material will be available for use in the embankment, with the possible
exceptions vi bedrock K, which might not be excavated, and road fill B, which
should be spoiled because of the large amount of brush in it. Only minor
amounts of E and F will be available.

1Flint, Richard Foster, 1957, Glacial and Pleistocene Geology,
John Wiley & Sons, London, p. 146,




e

Analysis of the grain size curves shows three general groups. I suggest

placement of these grouped materials as follows: fine grained GHL in the

impervious central core; coarse, clean gravel A in the outer parts of the
' dam; and CD in the area between the other two.

It may be necessary to add moisture to the gravel "A" to get it up to
optimum moisture.

Establishing vegetation may require a seed mix set up for low moisture and
few fines, since the gravel "A" will be on the outside of the embankment.
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4 UNITED STATES DEPARTMENT OF AGRICULTURE ' '%

; . SOIL CONSERVATION SERVICE ~ Soil Mechanics Iaboratory §
(’\ 800 "J" Street, Lincoln, Nebraska 68508 ’%
Lo-wBCT:  ENG 22-5, New York WP-08, Conewango Creek DATE: Se v 2 '

3 : ptember 14, 1970 S, 2
/. Site No. 33 (Chautauqua County) dad %4 P

;‘ ] =l 'J :

: TO: Richard L. Phillips, State Conservation Engineer I !

; 5CS, Syracuse, New York ‘

ATTACEMENTS ;

; - 4 b

1. Form SCS-354, Soil Mechanics laboratory Data, 2 sheets. FO

2. Form SCS-355A, Triaxial Shear Test Data, 2 sheets. e
3. Form SCS-352, Compaction and Penetration Resistance, 4 sheets. - ;
L. Form SCS-372A & B, Placement of Farth Fill Materials, 3 sheets. - r'
} 5. Form 5CS-357, Summary - Slope Stability Analysis, 2 sheets.
6. Form SCS-130, Drain Materials, 1 sheet. 1
T.- Investigational Plans and Profiles. ! é

b - » 3

{ . [ 4

' \ INTRODUCTION o } ;

’; Proposed Site 33 1s located in the Allegany Plateau physiographic aresa ’ H

v P where the topography is described as rolling. This is a class "c" dam o
) vith a maximum height ol 57' and will contain approximately 1&1,700 cubic : :

« , ‘ \ yards of fill. 5

{4 :
- DISCUSSION OF DATA Ky

f FOUNDATION MATERIALS N |
»; . ' - |
! A. Bedrock. Bedrock on this site is a medium gray shale with some inter-
, bedded gray siltstone and occasional limy sandstone beds. The shale
. i1s Northeast shale of Upper Devonian age. The shele is usually very
i weathered in the top few feet.
B. C(Classification. The upper part of the left abutment has glacial till
and glacio-lacustrine CL-ML's and ML's underneath the topsoil. Samples
' 1.1 and 1.2 from this area were tested at the Syracuse lab. Sample 1.1
classified as a CL (LL = 31, PI = 11) with 824 fines. Sample 1.2
classified as a nonplastic ML with 92% fines.
' ‘ The steeper part of the left abutment has a few feet of glacial till
: overlying very highly weathered bedrock. The glacial till disappears
! at about the permanent pool elevation.
l ] Across the floodplain about 4' to 6' of dirty alluvial gravels are
i present. These soils were logged as GM, GP, and GW. About 4' to §5'
I o o of silty till underlie the alluvium and serve as the bedrock contact.
= r"\ Sample 502.1 from the alluvium classified as a GW-GM with 684 gravel
| y\ , and only 8% fines.
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Richard L. Phillips 2
Subj: New York WP-08, Conewango Creek, Site No. 33

Topsoil covers the entire right avutment except for the extremely
steep slope adjacent to the stream channel. Bedrock on the right
abutment is very highly weathered to a depth of 1' to 6'. The upper
portion of this abutment has about 6' to 10' of glacial till over
bedrock. Sample 4.1 from the weathered bedrock classified as a
CL-ML (LL = 26, PI = T) with 50% fines. Emergency spillway samples
206.1 through 206.k4 represent the glacial till and classified as
GP-GM, GM, and ML soils.

Dry Density and Blow Count. Standard penetration tests were made in
several holes. Blow counts were relatively high and ranged from 9
to 153.

Consolidation. Settlement in the foundation materials 1s expected to
be very minor based on blow counts and classifications.

Permeability. Field pressure tests were made at three locations in

the bedrock materials. In DH-51 in the left abutment, the permeability
rate varied from 2.3 to 5.5 ft/day. In DH~-302 in the floodplain, the
rate was between 0.8 and 3.0 ft/day. In DH-33 in the right abutment,
the permeability rate ranged from 4.1 to 13.2 ft/day. The alluvial
gravels gre expected to have at least moderate permeabillity rates.

Shear Strength. No undisturbed samples were submitted from the foundation
for shear testing. Based on the information available, the shear ¢trength
of the foundation materials was assumed to be no weaker than the embaikment
materials.

FMBANKMENT MATERTALS

A.

Classification. There are about seven types of materials available
to construct the dam. These sre summarized in the following tabulation:

Type Description Iocation Class

G | Glacio-lacustrine ¢ dam, E. Spwy. CL-ML, CL

H | Glacial till Borrow, E. Spwy. ML

I | Glacio-lacustrine ¢ dam, Borrow, E. Spwy. ML

C | Outwash E. Spwy. M

D | Glacial till Borrow, E. Spwy. GM, 8M, SC, CL-ML

F | Highly weathered ¢ dam, Drain Line CL-ML, ML

bedrock

A | Outwash and alluvium| Borrow, E. Spwy, GP-GC, GC, GP-GM,

Drain Line GW-GM
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Richard L. Phillips 3
Subj: New York WP-08, Conewango Creek, Site No. 33

B. Compacted Dry Densities. Four large samples were sutmitted to the
Iaboratory for testing. The results are shown below for Standard
Proctor effort on the minus No. 4 fraction:

Field Iaboratory Type Class Max. 74 LS
No. No. pef %
101.1 TIWk6 A GC 122.0 12.0
102.1 T1whk7 D GM 122.0 10.5
103.1 T1wk8 H ML 107.5 16.0
104.1 T1wkg I ML 111.0 13.5

C. Consolidation. An average consolidation potential of 1.5% is esti-
mated for Types G, H, and I materials. Settlement in the embankment
materials was estimated to be 0.9' at the maximum section.

D. Permeability. Type A materials are expected to be the most permeable
embankment solls and are suggested for placement in the outer zones
of the fill.

E. Shear Strength. Consolidated undrained triaxial shear tests were
made on Samples 102.1 (71W47) and 103.1 (71wk8). The 1.4" test
specimens were remolded to 95% of maximum D-698-A dry density at
close to optimum moisture content. The specimens were allowed to
soak to saturation and then tested. The results are shown below:

Field . Test 74 ¢
Sample Clau's Type (por) % saturation (peg.) | (pst)
102.1 CM D 116.5 91 28.5 37
103.1 ML H 102.0 9k 26.5 800

SLOPE STABILITY ANALYSIS

A modification of the Swedish circle method was used to check the slope
stability analysis of the dam. Refer to Form SCS-357 (2 sheets) for a
detailed summary of the analysis. No unusual conditions were encountered
and the proposed slopes are adequate.

CONCLUSIONS AND RECOMMENDATIONS

A. Cutoff. A cutoff extending to sound bedrock across the floodplain is
recommended. It should also extend up the abutments to approximate

elevation 1485'. From there to the top of the dam, a depth sufficient
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Richard L. Phillips k
f:::) Subj: New York WP-08, Conewango Creek, Site No. 33

[

28 to remove any loose surface disturbances, roots, etc., should be
satisfaztory. A 20' wide bottom with 2:1 side slopes is suggested.

2
.'1

Backfilling with Types G, H, or I soils compacted to 95% of D-698-A
dry density is also suggested.

The SML also concurs in ‘he geologist's suggestion to remove all

of the old road fill material (Type B). This fill contains a large
amount of old brush and logs. Only 1200 cubic yards of this material
are involved.

B. Principal Spillway. The proposed alignment crosses the centevline of
dam neair the base of the righ- abutment. Topsoil, old road fill,
alluvial gravel, and tills in that order overlie bedrock. As previ-
ously discussed, removal of the road fill is recommenled. This leaves
only aboul 5' to 7' of alluvium and till under the maximum section.
Settlement was estimated es 0.2' based on the limited foundation
information available. No joint gap problems are anticipated.

B ECI T

3
L
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Consideration should be given to moving the conduit closer to the
stream channel and away from the steep right abutment.

2
¥

”;‘- ' NS bl -‘ <
< .

A camber of 0.2' is suggested.

' ) An effective ¢ angle of 30® is recommnznded for conduit loading
‘ computations.

C. Drainage. In order tu control seepage through the foundation materials,

it is recommended that a pipe and filter trench drain be installed P
across the floodplain and up the abutments to approximate elevation e
1500'. Iocate the trench at aﬁ_ﬁ)_ ratio of 0.7. The trench should ——
extend down to bedrock at ali locations except between elevations Pus
190" and 1500' in the left abutment. Bottoming the trench in the N
M soils (Type D) between these elevations should be adequate. B
’..'.'-
Refer to Form SCS-130 for a satisfactory gradation of the filter E..
materials. The coarse filter shown should be satisfactory for use 0"
against Type A & B foundation soils and Type A embankment soils. K.

-

However, a finer filter such as AST™ C33 i: needed against Type F foun-
dation materials. ’

L
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D. Embankment Design.

1. Placement of Materials. Refer to Fomms SCS-372A & B (3 sheets)
for recommended placement and control of the embunkment materials.

2. Slopes. The proposed 3:1 slopes upstream with a 10' wide bemm
at elevation 1483.7' are satisfactory. The proposed 2%:1 slopes
/f"‘\ downstream are also satisfactory.

2
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Richard L. Phillips 5
Subj: New York WP-08, Conewango Creek, Site No. 33

3. Overfill. An overfill of 1.1' is suggested across the floodplain

to allow for residuasl settlement of the foundation and embankment.

E.  Shaping of the Right Abutment. In order to reduce the possibilities
of harmful differential settlement in the ares ncsr the base of the
right abutment, it is recommended the zlopes ®z flattened to 2:1.

Prepared by:

> 2 ’ -
: M-f"(ézé/(;-//\//)/'g /wt[

harles H. McElre
rles H. McElroy 57
Reviewed and roved by:

> v {) L, U«W@Y‘r\l

lorn P. Dunnigan U
Head

Soil Mechanics Iaboratory
Attachments

cc:

Richard L. Phillips (1)

Bernard S. Ellis, Geologist, Syracuse, N. Y.
J. S. Wicks, Little Valley, N. Y.

N. F. Bogner, Upper Darby, Pa.
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CONEWANGO CREEK WATERSHED PROJECT

*FLOODWATER. RETARDING DAM'
| SITE 33 AS BUILT

DRAINAGE. AREA

300 Acres
.FLOOD STORAGE 68 Ac.Ft.
(Y0 EMERGENCY SPILLWAY éresm :
WATER SURFACE AREA 0.7 Acres
(SEDIMENT POOL)
HEIGHT OF DAM . 57 Feet
VOLUME OF FILL . B4}00- Cu.Yds.

o o 50,676 :

BUlLT UNDER THE WATERSHED PROTECTION AND
deteeto FLOOD PREVENTION ACT :
. BY .
CONEWANGO CREEK WATERSHED COMMISSION
.. 5.~ "WITH THE ASSISTANCE OF THE
e 'SOIL CONSERVATION SERVICE
S "OF THE
Us. DEPARTMENT OF AGRICULTURE

v - INDEX
+ SHEET | COVER SHEEY '
.. 7' SHEET 2 PLAN OF STORAGE AREA
©.7 - SHEET 3 PLAN OF STRUCTURAL WORKS
‘ SHEET 4 CUTOFF TRENCH EXCAVATION
- SHEET 8 EMERGENCY SPILLWAY

- 34,3: SHEET & FILL PLACEMENT AND PRINCIPAL SPILLWAY EXCAVATION

. SHEET 7 DRAINAGE SYSTEM OETALS
SHERT 8 DRANAGE SYSTEM DETALS
~ SHEET 9 PFLAN PROFILE OF PRINCIPAL SPILLWAY
= - SHEET 10 RISER STRUCTURAL DETALS
Z. : SHEET ) RSER STRUCTURAL DETALS
-+ SHEET 12 RSER STRUCTURAL DETALS
.« 7 - SHEET I3 RISER STRUCTURAL DETALS
. SHEET 14 RISER TRASH RACKS .
. SHEET 15 CONDUIT. DETALS
. SHEET 16 END BENT AND CRADLE DETAILS
“ ! SHEET {7 RESERVOIR DRAIN INLET .DETAILS
SHEET 8 FENGING DETALS .
SHEET #© LOGS CF TEST HOLES
SHEET’ 20 LOGS OF TEST HOLES
SHEET 21 LOGS OF TEST HOLES
SHEET 22 LOGS OF TEST HOLES
SHEET 23 LOGS OF TEST HOLES
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". CONSTRUCTION DETAIL§. ‘ . .

AREAS UNDER THE OAD (INCLUDING 15 FEEV OUTSIOE THE UPSTREAM AND DOWNSTREAM TOES),
AND SEDIMENT BASIN AND IN EMERGENCY SPILLWAY (INCLUDING 15 FEEY OUTSIDE THE CUT - .
SLOPE) AND BORROT AREA TO DE CLEAND AND GRUBSED. LINITS OF AREA YO BE CLEARED AND )
GRUDDED SHALL BE STAKED IN THE FIELD BY THE ENGINLER, . 4%
OEPTHS AND LINITS OF BORROW EXCAVATION SNALL BE DETEANINED IM THE FIELD BY THE
ENGINEER AS REQUIRED. AT THE COMPLETION OF EARTHFILL OPERATION, THE BORROW AREA
SHALL BE LEFT GENTLY SLOPING CENERALLY SHOOTM AND FREE DRAINING,

AREAS UPSTREAM FROM DAM AND BELOW ELEVATION 1485.0 SHALL OE CLEARED. ALSO TME
AREA 50.0'WIDE ON THE LEFT ABUTMENT BORDERED 8Y ELEVATION 1485.0 AND THE INLEY
CHANNEL OF THE EWERGENCY SPILLWAY (EXTENOED) I8 TO BE CLEARED. LINITS OF AREA
70 OE CLEARED: SRALL OE STAKED IN THE FIELD BY THE ENGINEER AREA OUTSIDE OF CLEARING
AND GRUBDING LIMITS SHALL DE LEFY UNDISTURBED. MATERIAL DEPOSITED OUTSIDE THESE
LIMITS BY THE CONSTRUCTION OPERATIONS WILL OF REMOVED BY THE CONTRACTOR,

B0TTOM SECTION OF THE EMERGeAcY SPILLWAY IS TO BE COVERED WITY §"0F TOP SOIL FROM
STATION 1450 YO APPROXINATELY $4+80

WASTE AREAS SHALL b GRADED YO BE FREE DRAINING ANO GENERALLY SWOOTH.

THE CONTRACTOR SHALL CONSTRUCT TEMPORARY DRIDGES, WNSTALL CULVERTS, DR USE OTHER METHODS
APPROVED BT THE ENGINEER WHERE HAUL ROADS CROSS LIVE STREAMS TO REDUCE POLLUTION OF THE AIR,
THE CONTRACTOR SHALL SPRINKLE OR APPLY DUST SUPPRESSORS ON KAUL ROADS AND AT THE SITE, AS
NECESSARY, T0 REDUCE POLLUTION OF THE AIR.

ALL CHEMICALS, FUELS, AND LUBRICANTS SHALL 8E LOCATED, STORED, AND DISPOSED OF IN SUCH A
MANNER AS TO PREVEN: THEIR ENTRY INTG SYREANS, WELLS, OR SPRINGS. )

SANITARY FACILITIES SHALL BE LOCATEQ IN SYCH A MANNER AS TO PREVENT POLLUTION OF SPRINGS,
WELLS, AND STREAMS, '
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1244 L0 S/ Sany MARAY O, Jie.8

' L0 Nerrsy &
0.0 - 0.8 Topecal
2 41, O Dena JN/20/430, B, L5311 " 00 - Lo
0.5 = 3.3 Oravel, sandy, salty
' 9.0 - 1w  Topeeid Mar. site 107 = flarry siltstones 1.0 - 2.3
Approx. 108 +4°, 155 3= ", 755 mutrix (whicu is approx.
2.0 - 2.0 8Ut, sundy 50K rraval, XU sand, and 208 aligitly wastic fina),
Max. oise < 3" G sy-brown; avist-wet @ 1.0%, adigntly Formeable, very
Approx. 3% yrevel, 201 sand, and 785 non-plastic fines, stiff; roed 111, M.
Orange-brown; meist, sl htly permeatle; soft, till; ML 2.3 $.6  Gravel, ssndy, siluy ' 2.8 - 100~
. - . ’ *
= Sand Max, sase 1t - flagry siltstones .
3.0 40 Yax '.;3'{5.'1‘.},‘}" alt Appros. 108 +6*, uz!;-a-, 758 matrix (vhich 18 approx. |
Mpron 8 vor, AL MY et 30 appron. 258 VR pravel, 25 sand, and 196 i ledv plastac Dner).
grevel, 30 sand, and 4% slirhtly plastic fines). Brovn) '_":hn"’;“_'lap"‘“u" very sutf; flat-lyne '
";"“? moist, very sl.ebtly permesdble; very stiff; tild; g Nags; alluvial; !
- ’ 5.0 - 804 sitw Clay, oy, santy !
- . sise 6°
4.0 8.0 :ﬂ‘ ‘,"2‘23,“”" Approx. 5% 3-6", and #3f matrix (which lL.r’pm;i 153 ! .
- ; a0’ . IP £20). Kear, 3%
. ”:::s 10, grevel, 207 sand, and 7V moderstely plastic c,,‘:;;f,:,,,f‘f,,:f”f;,;"f;f::.;;d;.".::{xf. :ncl. tﬁ;;
. Drowa; moist; very slightly w-ubloi hard; glacio- CL-HL 0.0 -~ 04
. lscustrine; CL-ML. 0.3, 1,1 (ct-40 Note: Sesps evervwhers. Many old trees, logs, brush, 0.4 - 2.0
Y ‘8.0 - 13.0¢  Silg, w/sand stc., arownd the 2.3' level. Served s base for
\ Max, sise (¥ road fill.
. Approx. $5 gravel, 10, sand, and 8.% non~plastic fines. - -
Breva; mofst; slightly permestle; medium density; snter Tk 4301, focrew Ares. 12/12/69, D,
bedded; glacioslscustrine. (JIL) _(Ed
1 Nots. Ne seapsge observed. 0.0 = 1.0 Topsoad
' " X242 Mak, G/ Ben, LLQ/63, G, 1471, 20 - 80
1.0 - 4.0 311t, sandy
- Hax s13e 3" ’
0.0 67 Tepesal . Approa 28 3-6", 9% matrax (bfu;h ;:‘GPP"I ’-“)""‘l' i
.1 - 3.0 Cla i1t d: , 135 sand, aud 755 very alivhtly plastic fines).
llu{':l.u 16'.‘-"7,1'&“;':11)‘.1!{tm Ormu-bnn'm; wmoist; aligutly permestle; soft; till; ML
Approx. 1% +u*, 4% 3-6*, 95C matrix (vhich is approx, 208 *
- .0 ¢ & ile 5.0 - $.0+
grovel, 208 sand, ad oK moterately plastic fines). 4.0 1.0 g:"':;’:'";s: :I:"u, silestone s, fow SR sed. toblles
Light b;vm: wet, very slirhtly permeatle; very “l{ri ‘";“ 6f 1, 95 3-u", t5% matrix (viich 18 approx. cOf
2:::0:1"{:1—!:". vy BTy veathered tedreck, "G gravel, 238 ;AM, and 155 oli, htly plastic fines).
. ' Srewn} woist; slirhtly-moleratcly permeatle; mediun density)
3.0 « 2,06 Bedreck poorly atratified; sutwesh, G, D3, lol. L (Qt-GP}.
Clay shale & siltetone; highly weathered, olive~hrown; Note: No seepare y
, soft) laminated; hichly fractured, fillod w/CL-ML; 100102, Mrrey Arsas L2269, DIC .
3 .
. ;::mt A.}ly horisental; MNortheast shale; upper Upper 0.0 ~ 1.0 Lopesil 04202, Raer, 31
L 4
Y Nete: Vater secpinz from pract.cally everyvhers. 1.0 - 3. :3".:':{_ 0.0 0.4
. MM‘M!&LMM Approx. X' 36, 99, matrix (vhich 13 approx. 107 grevel, 0.4 -~ 1.8
. 150 sand, and 7% very slightly plastic fines), .
0.0 - 1.0 Tepeeil Orange-brewn; acist: slightly permsable; soft; till; WL
1.0 - 4.0 Omval, silty, sady 3.0 - 10.0° ﬂ..;ﬁtz: c_r-{;:lg slieet '
:“"nx' '“:o}b«: 'hi‘!i“‘.‘..‘.:"? S matrix (vbich § Approx. X %", T 3-6', GUK satria (vhich is approx. i s - J8
[ 4 ‘ ol J(')X sand, and 20 ,1 Tlt{y-mde::ux; ;H’:; 258 graval, 305 sang, and 45§ slightly plastic fines).
graved, 3% ead, had * Srow) soist; alightly permeable; medium Jensity; till}
. fines). < -
. Brvwe; meist-vat € 3.4'; slightly permeatle; very stiff- - R Jond )
: hard; flat-lyrag flags; alluvial-colluvaal; v, Note: Mo seepage
60 - 4,00 Dedrech
2 Clay shale & siltstome; highly weatbered, olive-brow; 1P €103, Svrrov dred. JA/69, PC e - 58
[ soft} laninated; haghly frectured, filled v/CL-ML; N :
..-‘ essaantially herismital; hertheust shale; upper Upper ' 0.0 + 1.0 Topsoi
$- Bevoniaa. . 1.0 - 3.0 5ile, sandy
¥ 8 .
2 . Note: Oravel quite silty, Water ¥ creek level, 3.4¢ - l‘l:;‘:i; ;_‘.. 94 matran (vhich 19 spprox. 10§ sravel,
$2 £3, G/ Daa, 130769, DBC, 146.0 N 15K aand, sud 758 verv slightly plastic fimes)
. Oranse=browi; moist; slightly permeatle; soft; till; ML 5.8 - 80
‘80 - 0,5 Tepeesl . w
0.5 - 4.0 g::mi u;n:y v/;ﬁt = ailtotonss 30 - b :::d,.:gtzz .nnu_; .
o 0ise 19" - flaggy W s o . - flag; el
Approx. 108 +6°, 15X 347, 757 matrix (vhich i epprex, "g" "‘;"s&‘ "‘".:"‘;‘m‘ia‘;‘:ﬁ:t::'}‘:;.) 8.0 - 9.0
60K gravel, 255 sand, and 152 slighely tic fines), enavel, sard, o) ads triietie |
Brewn; soist-wet @ 2.5/; slightly permeadle; very stiff; Srown; misy; slighily pesmssile; - douity) ] :
{ flat-lying flags; sLluvial; ON _— . . ST
7 40 - 1.0% 31t Clay, gravelly, sandy Nete: Mo seepage
(O Max. 3330 §° - varies A
R Approx. 1T 467, 45 34", 952 matriz (which 13 apprex. I 2004, Rerrow Area. 12A12/69, D% 3.0 - 900
3% grevel, 20¢ sand, and 153 moderstely plastic fines). . 0.0 1.0 Topoil .
Grey-brown; wet; very alightly perwsable; hard; till; CL-ML 0 - & ope
Nete: Water ¢ cresk level, 2.5 Lo - &3 :ﬁ".:‘:{, .
' Approx. 1f 3o , 998 metrix (vhuch is ‘approx, 10K gravel,
12 04 Napka C/L Dama JA/18/89. RiG, deon 158 sand, ad 755 very slaghtly plastic fines).
0.0 - 1.0 Tepsesl Orange-brewa; moiet; slightly perwmeabla; seft; till; M
e - e gy g s A e
. 8330 9° - flapy siltatous 4 o prom———
pprox. eravel, 108 sund, and 858 non-playtic Cunes.
";;;‘ g':"zg H;‘ :z ;;r:‘:::::'; x;,_:f" < ;hm) Brewn; moist-vet ‘ 5'; alul'ady permeable, medium densit); C(C
[ » sand, Y 4 . vory poorly strutified; rlacio-lacuatrine, M
Light trown; wet; very slightly peimeatle; very stiff;
very highly weathiered tedroch, “¢* herimn; Cl-L. B2, 103 (G}
B Note: Seepase ¥ 5¢
1.0 - 22.0¢ 3t v Clay, gravelly, sandy N ' "
- Max. sise 8° - flaggy SR silestons
Approx, 15 %", 4% 36", 955 matrix (vhich {3 approx. . U.
238 grevel, 20K sand, and $5% modarstely plastic fines).
Orey v/brown; wet; very slightly pemeable; hard; till; . E—_—
L,
'_; Note: Mad reck 13 not ever till; the side of the pit e
“ slopes leas steep than the benk. Vater eeeplig ()
N eLy, /'
¢ Troee
. , “
e ™ b om. T
M -~ “wa n - . ' —" !
P Ut ot p——— - A —————_ 1 P A—————— — -t . ot o - — — - P b B




.
s 1P £4 Thahes C/0 Raa, LAAL/AY, REC, DdN6.0
U_00s, ercsy Arsa, 12/21/49, WC
. 0.0 - 0.8 Tepecul
0.0 - 1.
0.5 = 2.3 Orevel, sandy, silty 1o Teuend
Maa. sise 10" - (Ll 2y 31)tatones 1.0 - 2.5 Silt, sasdy
Approx. 0K 4%, 158 3", 7SL mutrix (vhice is approx. Max. oise §*
SOB rraval, 3K sand, and 208 sLightly nlastic fines), A . 15 347, 99% matrix, (vhich iz apprex. 10K gravel,
Grry-brown, moist-wet @ J.0', sdigutly rermeatle; very !” sand, and 155 very slightly plastic fiues).
751 non-pLiztic fines, otiff; road f111, M. Orange-brewn) soist] slightly permsable; soft; till; @
reestile; soft: t1ll; ML ' '
. 2.3 ~ 5,0 GCrsvel, sandy, silry 2,8 - 10,0+ CGreval, sandy w/silt
Max. sise 16" = flasry siltstones ' Max. sise 16° - meetly flaggy siltstones, fev >R sed,
" ' Approx. 10K 46°, 158 3o, 75 matrix {vi:ich :s approx, ; cadbdles
hx (vhich 1s approx. 25§ vOR rravel, 250 sand, and 158 i btly plastic fines), ¢ Apprez. 5 6%, 102 3-4°, 8% matrix {vbich is spprox.
Iptly plastic fines), Srown; ety aloshtly permeatls; very stiff; flat-ly.ne SOf gravel, K sand, and 20K slightly plastic fines).
jestle; very atiff, t)ll; . * flags; alluvial; M : Srow; peust) slishtly-eoderstely permeacls; medium density;
] H porly stratified; outwash, OM
. 3,0 - 3,04 51t t Clay, rravelly, sandy !
4 Hax. sise 6" ' Note: Ne ssepaze. Nore grevel v/depth.
Approx. 51 3-6°, and 93X matrix (which i3 approx. 2% )
B 70" mod mtely plastic grevel, 204 sand, and 553 moderately plastic fines), 12 £200. Bwar, Smcr.. 11/20/69, DG, 23021
Cray-brown: wet; very slightly permeable; hard; tall;
Entlci hard; glac.o- CL-L 0.0 - 0.4 Topsoid
' Note: Seeps evervvhere. Many cld trees, lcgs, brush, 0.4 - 2.0 Silt, sandy
otc, around the 2.3' level. Served as btese fer N Max. sise §°
read 111, Approx. 25 3-67, 995 matrix (vhich is apprex. 107 grevsl,
8.3 non-plastic fines. . 15% sand, and 195 very sligdtly plastic fines).
medium density, inter- A (3 v Orenge-browvn; moist; slightly permeable; medium density;
m-i till; ML
Ne scepage observed, 0.0 - 1.0 Topenid
2,0 - 5.0 Silt & Clay, gravelly
1.0 - 4.0 Silt, sandy Max. sise 8" - Broken shale and siltstone flags
Max sise 3 ' Approx. 1L +6°, 4Y 347, 933 matrix (vhich 1s approx.
Apprva 28 36", 9¢X watrax (vhich ix appros 10% rrevel, ' 307 gravel, 151 sand, and 353 moderately PMastic fines).
138 sand, and 755 very slicbtly plastic fines). Brown; wet; very alightly perweatls; hard; shovs bedding}
Crange~brown; mosat; sliputly permssble; soft) 0l M very highly veathered dedrock, *C* horigon; CL-ML
12 (vhich is approx, 208 ¢
htel) plastic fines), 4.0 = 10,0+ Cravel, sandy vy aalt $.0 = 5,00 edreck
lermeatle: very stiff; Max. sise 15 - mostly siltstone flags, fev SR sed. cobbles Clay shale & siltstone; highly weathered, olive=brown,
Mathered tedrock, *C* Approx. (% ", 9% 3-i", t35 strix (vbich s «pprox. vOF seft; laminated; highly fractured, filled v/Cid;
eraval, 255 sand, and 155 sly, htly plastic fines). esssntially herisental; Northeast shale; upper Lpper
srown; moist, slirhtly-w terttoly parmealle; medlia density} Devenian.
poorly stretified; eutwash, OM. D>, 1vl.] (Q-GPi
thered, olive-trown; Note: No seepase Xoter Pit dur from top of bank, Ne "C" boriien en Jover
d, fillod v/CL-L; TP_f102, Berrow Arsa. MZA7/09, DS [ snd of pn! Just u‘mu ever poor bedrock.
t shale; upper Upper R Water sceping @ 1.7
! 0.0 - 10 Topeosl 174202, aer, by, M/210/69. DG, Lihe
}u, everyvhere. 1.0 - 3.0 Silt, sandy * 0.0 = 0.4 Topseil
Kax. sise 4"
i Approx. L' 36", 99 matrix (vhich is approz. 107 g-evel, 0.4 - 1.5 Siit, sandy
| 155 sand, and 7% very slightly plastic fines). L4 Max, size <I”
Orange-brows; moist; slightly permeadle; soft; till; ML Approx. 10% gravel, 13§ sand, and 755 slightly plastic
fines
3.0 - 10,0° Sand, silty, gravelly ) Oruuo-annx motst; alightly permeable; soft; till; ML
Kax, aise ¥° - flaggv siltitones
matrix (viich §s apprex Approx, X w*, 73 346', UK matris (which is approx. H 1.5 - 3.8 Siltu Clay, sandy v/gravd
wehtirmolerstely plastic 258 pravel, 305 sand, and 45 slightly plastic fines). Max. sise. 13¢ ~ flaggy siltstones
Brown; woist) slightly permeadle; wediun Jensity, tidl} . Approx. 37 467, 77 3-6", 80% matrix (vhich 1s approx.
rermeatle; very stiff- N R A2 20¢ gravel, 155 send, and 355 slightly-ecderately
~colluvial, M. lastic finea).
Note: Ne seepage 18, elive-gray; morsty very slightly pernaable; dard, ti1l;
L
Jtheret, olive-brow:; TP 4102, Serrov drea, J3/01/e3, pOC .
M, f1lled w/CL-tL; 3.8 - 5.8  Gravel, sasdy v/nlt
t shale, upper Upper 0.0 - 1.0 Tepeoid Kax. sise 10° ~ varies, 1 1tly SR siltatones
Approx. 3h 467, 78 307, W matrix {which 13 approx.
1,0 - 3.2 Ml sandy 506 gravel, 355 sand, and 158 slightly plastic fines).
b creck level, 3.4 Max, size 5 Brove; melst| slightly-medarstaly permeable; sediwn
Approx 28 367, 9K wmatrin (vhich ia 4pprex. 105 rrevel, demarny; cutwsh; OM
15K sand, and 755 verv slightly plastic fimes) ”
Orange-browi; moist, slightly pereeatle; soft; til}; ML .8 - 00 :::l. :/w\:’_
- R 200.) () o Slse
- . Approx. % graval, 106 sand, and 85 non-plastic fines.
3.0~ #.00 Send, alley, grawlsy . Prown; moist) slightly pormeable; medium Jmnaity; placio-
}l ( Max., lllﬁ’" - n,;g,-, siltavenes lacustrine, ML.
bax (vdech 1a apprex, Ayprox, X +6°, T8 36, 90F matrix (vhich is .
shtly plastic 3lnes), 2% grevel, XK sand, and 435 slightly .:...12'}3..). 0 - 90 ;ﬁut::.gu
permestle; very stiff; Mq: misy 4ls hyly pesmesile; mediwe Sasiey) tidly .";-" S8 467, 208 36, 3% mtrix (vb.ch is approx.
- - - [ 1% graval, 29 sand, and 60% moderately plastic fines)
Nete: Ne sespage Lt. brewn; woisti very slightly permsable, very danse;
’
(\-Mdch is apprex. IR 2104, Rerrow Area. 1212/69, DS o sedrock
rat stic fines). R - %
u.;’h':, ::u, c:,)n €.0 - 1.0 Tepeoid s.0 Clay ahale ¥ siltatons; woderstely weathersd, gray-brown;
seft te maderetely hard; thin 4 fractured; £11led
1.0 - &% $ilt, sandy w/CLHL; esseatis s ofheast shale; upper
Hex. lui‘" . Upper Devoniam L
Apprex. 1% 3+ , 991 matrix (wuch is 'y .
TS e, and 758 very Shagacly asrat Ciaang, S votor o asapage. EIWrrn’s.0-5.0120 bedrock
Orange-brewn; moust; alightly perweabls; seft, till; M v/fracture fillings, but ripped up v/backhos
’ 4 in up te 30" flags. 7+
4.5 - 10,0+ ault, v/sand 1249
Hax. uu”( h o ¢
(vhach i3 appres. Apprea. 3% grevel, 108 sand, and ¥3% noe-plastic fues.
Lrag.l, slastic fines), Srvwn} mosst-wet @ 57; slightly parmeable, sedium density) CONEWANGO CREEK WATERSHED PROJECT
able, very stiff; very yoorly stratified, rlicio-Mcuntrine, M0 SITE 33
CL-NL. b Jo4) . ()
rerisn, CL-HL. FLOODWATER RETARDING DAM
¥ote: Seepase ¥ 5Y CHAUTAUQUA COUNTY  NEW YORK
\ . {OGS OF TEST HOLES
m:;; e . U. S. DEPARTMENT OF AGRICULTURE
ble; basd; tild SOIL CONSERVATION SERVICE
s c Dare _‘ T - - T
. 214 s X Cnampsow _uwsafyy LT
S tre et roe0 ] SIATE CONS ENGIEER
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. SRR f‘.;t:'.’ ""'u“:"'.‘."‘.l- kyvv;j;-\".' . .
200 o Mo, I MAL M0ADKE B X T2 2508, S, B, ALA0/32. DG, JAIL4 0. roa
" - 04 Spmi e .'.,_i-_\"- _‘&..":; o - 04 Dpeu 00 - o8
. ~ 89 Ml oLt ‘._ . 0.0 - 38 Wy, o8 - 3.0
. ‘I:,M::"- - st “". 1 h-.n-;“(r e |
. asrrin srewl . - Agprex., vel, 20 sand, and 70F slightly plastie
At sl 1 gt B d fines, T . *
14, trowa; wedssy slightly pevwable; seft) *ill; W L. o -mi slightly permeabls; seft; till; Q. .
2.0 « B8 MW Cuy seely % v -
‘ Sax. aiss # - fou 3R ool ° L8« L3 Orevel, sandy w/aile 30 - 60
[ byren. % 34°, 06 merix (vhish 1s apprem. gravel, - Max, 2is0 12° - varies - metly S siltatsoss s
308 send, st 6K —muusu fimee). Apprex. M 107, 75 34", ¥ matriz (vhich is apprex. ‘
18, Wwea msist; very ble; bard; glasie~ 490 graval, 408 sand, and 13K very alightly plastic
lagquetriae) Cl-. A {1nes) o — |
. . Brewn) meist; slightly-moderately permeable; . '
.8~ 00 :&u::“’ wm: e v . - density; very peerly stravified; survash) @M. \ 60 - 1.0+
3 . Spprem. . » merin 13 agprex.
. 19 gravel, 280 sand, wtd 605 mederntaly plastic finee )4 7.3 - 1.8  Mlt & Clay, sandy, gavally
e 1t. bewm; meist; very alightly pesmendls; very deces; Mex, sise 14° - Flaggy siltstones
bedreck; CAML Appren. 15 6=, 4% 34", 9% mtirix (vhich is apprex.
A . 395 grevel, 208 sand, and S35 moderstely plastic fimes)
»- 8.0 ~ 9,00 Dedresk R . R L, {, 12, elive-gray; meist) very slightly permeadlej hard;
£ Clay shals & o1 tttw) iy . P, 2063 {ChQ)
HIN seft to mederntely bard; thin } fmotured, f . N 12 £302 Penk, 2
¥ 4 berimawml; Northeast » Wpper 10.5 - 133 Blt, sandy .
! ¢ v .‘.....1..‘;:- o o ptasti fise i 0.0 - Lo
pprex. 10K grev sand, and 60K noo: tic .
g Bote; M seepage. feus frem 5.5-4.0° 1a bedreck Breva; meist; slightly permeable; edium demsity; 1.0 - 0.8
'R w/teacture fillings, bt ripped out w/dackhee irregularly stretified; glacio-lacustrine; Ml.
. 8w & 40 fag, A8, 208.4 (HK)
E 22204 hoar Sm0t. 0 NI, CRC, AL “ 13,9 - i6.5  Oravel, sandy, silty .
o~ . . Max. sise 10" - varies - mostly SR siltstenss
. 0.0 » 04 Tepeeld dpprex. X 67, T8 34", 9K matrix (vhich 13 approx,
‘ 45 graval, 195 eand, and XK very slightly plastic
;, 0.4 - 1.3 Mlt, uedy finas). “ 0.8 - 159
. Max. aiee §° Srewm| weist) slightly-moderstely permeable; medium i
11 Appre, 18 3-46°, 995 mtriz (vhidh is appren. 1S grevel, Geuaity] very peerly stratified, eutwash; OM
KN4 308 sand, and 685 olightly plastic fines).
v 1 ¢ Onﬁml dry) odightly parmeadls; dndlusiensity) 4.8 = 16,0 Orevel, afity, sasdy
¢ wl; e Max, sise 20° - Plaggy siltstenss
dos 1.3 - 33 OSmvl, silty dlayey, . Apprex. 3L 46°, 10K 3-o*, §3% mtrix (vhich is approx.
~ Aln "“Ll”;t: n;.gy‘.. :'c'-:uu ¢ " 208 grevel, 29C sand, and 451 -odh;ntdy N‘ﬁi‘ ﬂull' 1.8 106
T, apprax, Srewn; wsist; very slf rmeablet hard) till; O . - B
v ,m"’";‘,;";““"':"‘” “‘N'] oy 1 ] i very slightly pe !
. tie flnse 4.0 - 16,0+ Bedreck
14, browm; dry; slightly permsalls; hard; till; OC-GM Clay shale & ailtstons; mederstaly weathered; pray-brewm,
) seft te mederutely hard; thin bedded; fractured, f
33 - A3 Dedreck v/CLG; suseatially dorisontal; Northeast shale, unq
. Clay shale ¥ aiitstens) highly weathered; elive-brewn; Upper .
soft; lminateds highly fractured, filled wC- ¥
3 essemtially borisestal; Nertieast ahals; upper Upper Nete: Very slight scep 8 6!
) 12 4307, Near. Swev.. MOS/AS, DG, 1526.8
. Note: He soepuge 6.0 - 0.6
+ 0.0 =~ 0,4 Tepeoil
P 0208, Mear. Smax, J0/20/6%, DB, 15283 B 0.6 - 3.0
’ 0.4 - 33 S11t, sandy
0.0 - 0.5 Tepesil ' Max, sise $°
. Apprex. 2% 367, 987 matrix (vhich {5 approx, 1%
0.5 -~ 2.0 311t, ssndy ’ gravel, 235 sand, and 6CX slightly plastic fines).
Max, stes ¢ 3° ‘ 1&. Browu; meist; slightly permeable; aoft; till; ML
Apprex, 10K gravel, 20¢ sand, and 10K olightly plastic
. fiase, i 3.3 - 1.0 Oreval, sandy v/silt 3.0 - 6.0
1 12, brewa; mstst) elightly permeable; sefy; till; ML Max, uise 14" ~ vuries - mostly SR siltatone
4 L dpprax, X+, 75 34", %X mtrix (vhich e approx.,
3.0 <+ 4.0 3ilt b Clay, samdy, vally 0% grével, 335 sand, and 15X very sLightly plastic
Nax. siss 0" - Nagyy siltatonss H 2ines).
, Apprem. 15 +%°, 45 3-4°, 958 merix (vhich is spprem. <+ Lrewa; moist; alightly-moderately pe~mazble; msdaum
“ :;tnmuv:l‘;:.)!l sand, and 39% slightly-msderataly dansity; very poerly surstified; outwish; Of
t . 6.8 - 1l .
' e, drovm; meiat) 2ery slightly permesble; wery stiff; , 7.0 — 11,5 S8, sandy 1
" £l Q. ’ Max. au;“U' {
Apprez . graval, 30F sund, ud 60F non-plastic fines.
4.0 -~ 6.0 Ceavel, sanly brewn; meist: tle,
e Max. sioe 14* = waries ~ msatly SR siltstens H J::,‘:l:;‘.mfl,{hpm o frreparly strstifiedy ¢
N Apprex, X 4°, 75 36", 905 mtrix (vhich 19 apprex. ‘ .
: 415 gravel, 40K u:‘.v“ 19 glightly plastic fines), 1.8~ 1.5 dedrock n.s PV L |
' Brown) weist) rederctely purpeabls; mediws dmsity; ‘ Clay shale & 1ittatane; mederstdly westhered; gray-brows; <
- wry pesrly stretifisd; sutvash; O Soft te mederstely hard; thin bedded; fractured,
f filled v/CLML; essentislly horisental, Northeast
l .0 - 60 Silt, santy shale, upper Upper Devenlan,
Arpeus s arapel, 308 sand ond 608 momplastic tines
pprox. 106 gre tic . te:
‘ Srow; meist) ;uduy pm‘bh; nedium decaity; Irveg, fote: Ko seepmge '
stretified; glacie-lacustrise; ML 1P 200, Puer. Roar.. 11/19/6%, DIC, 1320.4
.0 -~ 1N.0  Mlt, sandy gre -
Hax. 'atse 10° « Flaggy siltstense 9.0 0.4 Topeeid
Apprax. 1S 4, & 346°, 935 matrix (viich 19 apprex, 0.4 - 1.8 Bflt, sandy
208 gravel, . X sand, amt 430 alightly plastic fines), m,'"“ <y
Srowa; wist) slightly permesdle) very stiff; vill; M Approx. 155 pravel, 255 sand, ad 60 slightly plastrc
.-J—l—w fines,
; i n.o . 1.8 Silttens Ylags Orange-brewm; moist; slightly permeable, aoft; till; ML,
. Wax. sine 3° . . -
) Approx. SOF +6°, 305 3-4°, MK mtrix (vhich 1s apprex, . e 4.0 ::u:;‘:t.:g,_c;t‘v:g ::ﬁ‘:‘m,.
- 335 gravel, 258 send, and 6OF mederately plastic fines), Approx, 10K +7, 3% 3=, 85X matrix (vhich 18 appros.
- Srowa) meisty very slightly parmesdle; very demse; . 304 greval, 25K sand, and 45 slightlywwderstely
% bedrecks L0 plastic fines).
. 1.5 - 1.5 Bed s L. brown; dry, slightly pemmeable, 'urd, till; GC-G.
: Gl gha ¥ piltstes el ek AL o - 4o deira
) seft to Y ) I ’ : ' ;
. Clay shale & silt.tons, highly weetlered, olive-t .
- :Ml| nclmhlla berisantalj Nerthees: shale; wpper .in, lmu:v.od, hiehdv frectured, {illed .,/Ez.afn
pres ‘ sasentially horisental, Mertiedst slile, upjer Lpper
Retes u; seepege. lems frw 11,0-12.8 is u/.-::u Peronian,
v/frasture £111iags, «t W ripped up v/ dachhoe
Notst Mo secpage,
" . ' 1a up v B flage. bl
¥ ’, ,
L 2 .
5. /
L S Ve - -




Keratdy veathered; gray-brows}
. thin bedded; fractured,

11y serisental, rortheast

aa,

o, aad UL cligbtly plastic
tly pemeatle, soft, v\ ad,

47

rstoned

855 matria (vbican 40 appros.
d 45 dligntly~oderately

eracedde, hard, t1ll, GC-ON,
Py westlerel, vlive-trown,

foactured, (ullod wlld,
horthedst alle, wpper Lpper

Bedreck

Clay shale ¥ siltstone; msderstely weathered, gny-
browa; soft to moderstaly hard, thin bedded;
fractwred, filled w/CL-HL; sssantially horisootal;
Merthbesst shale, upper Upper Newonian

Rote: H

Moderate seepage 0 4.3,

i, Difficule d'gging

Boush U legs 0 ¢ )

B Mt. Seepage 8 0.7

» } . 5‘ A . v .
— . ) . . N .
1 R i R .
4 | T Pria. fnr [©  DLON i twr. DO ML ‘
0.0 = 0.8 Topeetl
! 2.0  Oreved silty ‘ 0 « 04 Sepoeil
; s - 1 jfarad sidtetonss i (W
| Tl s O B g ey sy
pand, aad 708 olightly plastie 306 gravel, 30E send, and N alightly plastic fiame Apprax. 10€ #° h
ok Moy very stiery | » 19 3-4°, 108 mmtrix (vhich 1s spprox
. ! W-mnwvﬂ“ 3 very ' mmm,umunwmw-mm)
ly permeatls; seft) till) K. | read 121 M ; hmr;rm maist) slightly pemesshle; very stiff; road
N}
] 3.0 ~ 6.0 Orsval, sandy, sid ,
ise 30° - sileatanes 3.8 - o sendy,
matly Sk siltatenes ! 4 :n:. 106 +7, 150 36, 1% mtrix (vhich 1s mm‘ ' 4.0 ::":i.. e oiltatonas
90K smatrix (vhich is spprex, I 0 gravel, 295 sand, and L9 alightly Mlastie fines Appeca. 108 40, 4%, 1% matrix (viich 1s
mnd 13 very slightly plastic i Brows} moist-vet 8 J.8') m: permeatls) very ot R 406 gravel, 235 sand, and 155 slightly nnnelrwmu“i
Merately permeable; madiim : flas dying flags; alluvialy : Brow) -msl- 2y r:ubh. very stiff; flat
ratatied; eunashy . | .0 - 1o )’nﬁ‘ pfioat prillyy sundy 4.0 7.0 Sand, sl ‘ '
. 8ise . - T ’ 8 » P
a o 34°, 938 matrix (vhich is approx. 3% Nax, sise - Naggy siltetonss
n Tirrel, 206 siad, and S36 mderataly plastic fines) Apprex, 28 4%, 65 3-4°, 925 mtrix (vhich is approx
tatenes Oray; wot} very slightly parmeable; bard; till) G 354, gravel, 208 sand, and 435 mederataly plastic fines
9% matrix (vhich is spprex. Brove; wet) very slightly parmeable; hard) till; SC-SM
nd 338 woderataly plastic fimes) Noter Nedorate seepage 8 5.8'. Little brwsh 6 ¢ 2,00 - ’
Iy slightly pormeable) bari} - 7.0« 0.0+ Bedreck
2 (S10) Clay shale & oiltstens; mederately veathored; gray-
' I 4102 Dank, Pria. dwa. LL/Y/8 browa) soft te moderstaly hard; thin bedded;
' 0.0 ~ 1.0 Yepeotd fractured, filled v/G0; essentially berisontal;
! . ' Northeaat shale, wpper Upper Deveaisa.
and, and 60K neo-plastic fines. 1 My, sandy
resable; mediu domaity; e it A it v A ) Mter Medarate seepage 3 3.8', This till slightly
glacie-lacustrineg M. Approx, 15 46, 45 J6*, 95X mtrix (vhica is spprex. sandier aad ooy Jdastic thaa grey till. Nard
155 gravel, 200 sand, and 355 mederstely plavtic “;stu bau‘ 8.3'. Many logs and branches
u‘?.)' Lightly permeable; very stiff) e o
meatly SR siltstones s brown; wet) very & c
5K mutrix (vbich 15 appros. very Mighly veathered bedreck, *C* herisen; CLuL | 00 - 0.8 Toent .
M AUh VOTY MLIEALLY PANTIC f
. 10,3 - 15,8 S11t ¥ Clay, gravelly, sandy i
0. - . andy
dorstely parmasble; madim ! e T e (vhich 1o e, | ’ e u-’--'ﬁzu 11tstones
retified, eutwsb; O ”mluinnl, 308 sand, and SK moderataly plestic | Apprax. 108 +6°, 158 36", 7% matrix (shich is approx,
fines). . . 13 p‘nl,dg'i’ml. and 158 slightly plastic fines),
. wnderstely permeably; very stiff;
1tst Orsy v/orewn) wet; very slightly permeabdle; bar¢; o) vet) . ’
§3% mtrix (vhich is approx. i till) cLd flat dyisg flags; alluvial; M
nd 455 acderataly plastic fines 3 - 82 Mlt¥Cla
ly perssctle; bard tull; 0 | 18 - o C.T;':Lh ¥ siltstens, medirately veathered; ey Kax, sive 8t fr;w"m""
! breva; seft te modaratcly bard; thin bedded; frec- ‘r{"w :Snr'i:x'..:‘s&t:: (m.xd‘ is approx.
sderataly weathered; my-&m-’ tured, filled v/CLKL) sasentially horiseatal; e ' srately plastic
| thin beadet; fractured, ¢ Nerthesst shale; upper Upper Bevontan, Orey-brews; wet; very alightlypermashle; bard; till;
b
Flantal; Northesst shule, vipesf Beter Nater levl 8 16.8%, Difficult digging ba e
)
. 13.0-16¢ sana. . 82 - 10,0 dedreck
[} Clay shale & siltstone) mederstely weatbered; grey~brown
. A2 ades Prin, $1ocraa JAS/63, RIC, 1440.3 soft to moderately tard; thin bedded; fractured,
“ 0.0 - 0.6 Tepsid . filled v/cx.«:,.; sssectially horisontal; Northeast
shals, upper Upper
e e T tatones . Nete: Vater & oresk leval, 0,81
| Apprax. 208 ¢, 153 36", 7% matrix (vbich 1s spprox B
Le (vhich 13 approx, 1% 5L gravel, 3K uﬁ, ulnd 208 nl:d;ht)y pluu;fﬂ-n) It £30. Prada Line, MAL/SD. PIC, 1418
X alightly plastic fines), Cray-brown; moist; slightly permuable; very stiff) .
¢ permsable; soft; till; wL read fil)y (W ' wh 0.1 Topeail
‘ 0.7 - 3.0 St ¥ Clay, gravelly, samdy
3.0 =~ 6.8 Cravel, sandy, m1lty (] ]
4 Max. #ise 7° - Mlaggy shale and siltstens
watly SR s1ltatone Kax. aise 16° - Naggy siltetones . >
X mtris (vhich 16 sppre Appesx. 10K+, 158 367, 735 matri. (vhich Lo appees ' A e 1ot s Loy B gutrix (vich 1s approx,
od 195 very aligbtly pastic $Of gravel, 23¢ sand, and 152 Jlightly pastic tian), Light browas ‘et very slightly pormaiior rory svtrt
Srows| molst-wet @ 4 V') alightly permesdle; very very hughly mu‘-g‘ hdnc{ ’:c' hori;o. rzm 4
ferately permeatle, metium atift) flat dying Chage; alluvial; oM 25 sl (el g 4
retified; outwvaad; '
6.8 - 1.8 St U Clay, grevelly, sandy 3.0 < 3.0¢ Dedreck
Max. sise 8 - Flaggy siltstenas ! : * 1 t & siltsteme; hi, the: 1 ve-d
‘ Approx, 1K 1, 45 3-6", 95L matrix (which in (e, Qz{“ laainateds hl‘hy g::':‘“. ;Iﬂ.: v;t.:b:(:r’
wad, 4t 60K non-plastic fines. 2% greval, 208 sand, and 5% moderstely placiic ssseatislly horisental; Northeast shale, upper Upper
waatle, drregularly stratified) tiaes), : Beweaisn,
Cray; wet) wery slightly perwsatle; hard; till; GQ '
' . v '
e - L : Netor Prliock 8 3' @ tep of pit and 8 6' @ bottom of

;7_./‘?/7‘/
CONEWANGO CRSE’?é V{gTERSHED PROJUECT
FLOODWATER RE TARDING DAM

CHAUTAUQUA COUNTY , NEW YORK
LOGS OF TEST HOLES L

4. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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0.4
.0

0 -
6 -

6,04

S50 Banke oeia Liva, LDOB/80, MG, M1LS

2.0
1.0

00 -
1.0 -

1.0 - X0

22303 Ritch, Drain Lisas ALO8/50. P, LG

8.8 - L%

6.6 - 0.7
0.1 - ¢
1.6 - L6+

I 460 I, Pl., Other, JAAM/SS. PRC. MDY

00 - 1.0
1.0 - 4.0
40 - 4,00

s

Topoeil

Gravel,, semty, silty . . '
Nax. sise 18° - siltatenes .
Apprex, 1K +4°, 34*, 15 matrix (vhioh is apprem. .
o gravel, 255 sand, ond 195 alightly plastie fines).,
Srown) meist-ver ¢ L3$Y) pormeadle; very stiff-
bord, far-lying Nags; 1%, p.3. 303.] (O0-gy)

Bedresk
Clay shals ¥ siltatems; mederstoly westhered; grey-brewn;
seft 1o medorataly bard; thin Vedded; Prastured, filled

w/CLI0 ess berissctaly Bertheast shale, upper
Upper Bevenida.. .

- e T

Bote: \ater O sreck lewal, 1.8¢

Topeoll

Clayey S11t, pravelly, sandy d
Max. sise 9 - Flaggy siltstens
dpyrox, )X +6°, & 3-4°, W% macrix (which S0 apprex.
2% grevel, 3K sand, snd 38 mederutaly plastie finss),
Light browm; meist-wot & 1.3 very sliginly pemseable;
vory stiff; very Mghly weathered bedreck, °C* herisen;

Bedreek
Clay shale & siltsweas; highly weethered; olive-brews) {

soft; lamisated; Mighly frestured, filled v/CL-¥HL; i
seseutially Merisental; Northeast shale; upper Upper ]

Notor Bedrock 1s @ 3,30 1n boteaw of pit. Bespage # 1.2,

8i1s ¥ Clay, grevelly, _3
Max. sine 8° - Flaggy SR siltatens
Apprax, XK ", & 3-4°, 058 sacrix (vhich is apprex, !
23 gravel, A ssad, sad 325 mederstaly plastic fimes),
mw/”a wot) very slightly permsadle; hard) till;

Bedreck

Clay shals ¥ slltatone) Mighly weathered; slive-browm;
seft, lanimted, highly fractwred, filled v/l
essentially herisewtal) Nertheast shale; upper Upper
Deveaisn

Bote: Mo tepoeil. Water im ditch,

YTopaeil .
Clayey 311t, sandy, gmvelly

siltatens
34, 5% matrix (vhich is apprex.
sand, sad 60K medarately plastic fises),

206 gra
Mght bn\m'm. very slightly permeable; very otiff;
fat-lying } very highly veathared bedreck, "C*
3 ClAL i
Bodreck ’

Clay shals ¥ siltstens; highly veathered) slive-brovay
sefy; lamindted; highly frectured, fillad w/ACL-ML;
ensentially herisamtal) Northeast shals) upper Uppor

.

Nota: Vater seeping frwm pmctisally everyvhere,

Topue:il

Crawel, ailty, sandy

Max. sise 34 - lﬁn slltatens

Appeax, 106 +°, +6*, 1% metrix (vhich is appraa,
8 alightiyaeders

X sand, taly plas
fines). .o e
Trow) meist-wvet i permmeile; very atiff-
ard; flat-lying m..ﬁm«n-m; ™.

Bedreck

Clay shale & siltstens) Righly vesthored; olive-brova;
oeft; lamisated; MAly frectwred, filled v/ALC0;
etsamtially herimatal; Northeast shale; wpper Upper

.

Oravel 15 siltier than weual, WVatsr @ treck level,

3.4

Bote!

7

Esz E

v ey b e

5 | Ewak

A

r.ca.m..z.m.m— 9. D, 14971 .
Toporsl o0

MILL »olk 1008 .
CONRIANGO 33

1
NN

Sile, un,;y
A)swu;b nnth:ﬂl :-nd,l'l*f non-playtic fines ,
o-brewnj moist; slight ble, Nee]
omuuxnx. Y permaable, stiff, Nell;
2.8

.

:und, ll\!;, gravelly
prrex. 331 gravel, YOX sand, 4% l.ghtly-modarat
Dlastic fines ! a4 eretely '
Oray-brown; moist; very slightly perwcatlle, atiff-
stife, Ns-26; tall; CL-HL ’ i -
£ s e

Qayey ailt, sandy, gravelly H
Approx, 208 greval, 20" sand, 6CS moderataly plastic
fines
Le. brewaj vat) very slichtly permeabls hard, ¥~153; very
highly veathersd bedroch, “C' horison, CL-ML
9.3

Bodreck - imtapbedded slule wai siltatone »/fewl r.
Liny sandstone sones v,oie. biotife mic.; salty clayey .
taxture, occ. sandy, modorutely weotherad, cc, high
down to 14 then essentially nci-veathersd telov 141; !
weathered senes are olive rresn to slive brown, rest is
RTAy axcept for lighter limy purts, mod, seft to very
hard; mostiy lasdinated, few thin bady, acc, m 3sive
shale en limy sandstons; somc hishly veaticied cl:y
and silt seams) highly fractured to ¢ 131, ~00d below
that} sasentially horisontal, resienal dip and strike, '
Kortheast shale, upper Upper Devenuan.
22,4

Nove: W @ 12¢ en 12/11/69, & 4' on 12/15/69, & surface on
12/18/69.
s 1 9.2-12,8' 1007 Rec of mp
2 12.8-16.5' 100 w
3 16.5-17.%¢ 108 o
4 17.3-22,1 109 i
largeat whele core piece, 8°

Prassure test results
17.5-23.% 30 pei

P31
- by

ERRER
wre

12,8-11.8

~
o
¥
prews
3§14

10 pai . .

7 sec.
3 sec.

1/ 1 qt. losa up outer pipe in
Vv .
&) sec.

v .

 C/L Do, A26=01/62, DI, J4u8 0. -

Topsoil
0.7

3

Oravel, sandy, silty

Apprex. SO grevel, 30L sand, 208 sliehtly plastic fines

Srown) moist-wet ® 2.8'; slizhtly penwcabls; very stiff,
W20-24; alluviali~colluvial, M

2

341t and clay, gravelly, sandy
Apprax. 235 grevel, 20f sand, 555 moderstely plastic fines
Oray; wet) very slightly perweable, very stiff, N=28;

L. a~a

4313
4.3

Sand, silty gravelly
Apprax. 25% gravel, )X sand, 4% a snutsly plastic fines

Brews} weti'very slightly peimesble, rard, Mw>§-81;
uﬂ. scam
v

4.5

- rbedd: Bh!
by i, et R e R TR s
grees-elste gray; soderstely soft~hard, dreahs along '
3; lamisated, fev thun beds v/occasional
clay aad silt peams; fractures into 1/4~\" pieces, some
staining; osre very fragmental; ssseatially borisamnal;
regienal strike and dip; Kortheast shal upper Lpper

14,0—

Note: W@ 2,.8¢ on 12/18/69
Rim 1 9,0-14.0' S8 rec, OX WD
larges: vhole core picey 3.

| A M, 12203/49, DOC, 34340 00

Clayey silt, gravelly sandy

Apprex. 3% gravel, 20K sand, 331 soderstely plastic fines

Lt, breva; wet; very slightly permeablej stiff-bard, Wul0-119;
very highly weathered bedrock, "C* borlsonm; CL-iL

4.3

s
=

-]

Bodrock - inte od shale and siltstone, v/fev fine-gr. limy
sandstene wonss w/occ. biotile mica; silty claysy textuce, oce.
sandy; moderately weathered to §', than essentially non-wvestbared
below §'; weathsred sonss are vlive green-lrown, rest ts gray
except for lightar limy parts) moderstely soft-very bard; mustly !
Lauinated, few thin beds, occ, sassive, 30ws Crose-bedding) acstly |
tight fractures, seme stiining oo fracture surfaces, ealy 1 er 2
smll CL4Q seamh| fracture freguency 0.3° to 3 3%, regional strike,
and dip, essentially horiscatal; Nortbeast skile, upper Lpper
vouian.

™
- L3, Pemmsenme
Nore1 W8 7' en 12/15/69, ¢ ' e 12/16/69,
Rl 5.0-10.00 62X Rec. ¥ D
2 10.0-15.0' 10K Fec. oK mD

it

n2y

Precsure test results
10.0-15.0

$.0-10.0
4/ Leaking dadly around ¢

Iaitisl encewnter v/wter

Sekvr., 12/26/69, DX, L

Topeoil

S$ilc, sandy

Approx. 10% gravel, 15§ a

Lt. brown te crenge brown
2, till; ML

40
3

311t and clay, sandy w/an

Approx. 20% greval, 256 &
fines,

Brown-gray; moist; very a.
till; CLoML

Redrock - sandy ailtstone,
the: poor shale and eilt.1
ailty taxture; mcdorate~x
weathered in lower zone,
moderately soft; laninater
8.5%; good rock breaks in
Norisontsl, regional stril
Upper Deveruan,

No water.

lim 1 $.5-10,5¢
Largest vhole core
Ne return water, u

Nete:

MWW' L
Tepeoil

18

$ilt, sandy

Apprex, 1K graval, 135 &

Lt. drewn; moist; alightl:
wll; i

55

3ilt, sandy, grevelly

Approx, 208 gravel, 25% s

Srovn, woiat; very slight
tll; M,

Bedrock ~ sandy siltatcue
unoonpetent shale and sil
te silty taxture; incompo
weathering, ethors esaent
2livs brewn; moderataly »
fov thin beds, ecc. masal
811t seems @ 10-11'; oore
io fractursd into 1/2-2°
sssentially,borinontal; N

o 253

hal §.0-1.0
3 1.0-16.0
3 16.0-18.0

Llargest vhole core
lost drilling wate
short to get good

A207/69, D, )

Topsaid

4
o

$ilt, sandy

Apprex, 18X gravel, 20K 4

Lt. brewm~orange browvn; 1
stiff, ¥=4-20; till) M

23/.8

Oravel, silty, sandy

Approx, 206 gravel, 25% ¢

Kottled browm; moist; sl
till; oM

Bedrock - clay shale and
ks ghly-moderstely weaths
lamimated bedding; many !
dip and strike, sasentis
Vpper Dewenian.

ka1 §.0-10.0°
Llargest wbele cor
¥ wmter

Notel




‘W ' - B A I o KR o s e S bl o ——
Prossure teat festlts RS
3 10.0-18,0 3 pui €13 e """ .
;: pes 4,98 fp4 0.¥
o) G | ok 5.40 f3d 21t, sandy
e 3.0-10.0 20 pay 12.1 tpg 47 L Aypu'u. 18K gravel, 200 sand, 435 slightly plastic fioes
10 pei 13.2 4 y % 14, brevo-orangs brevwn, meist; alightly perweatle; stiff~
74X non-g.astic Cines \ 4/ Leaking badly sround oec ing very stiff, We-24, til}; W,
y permaable; sriff, =11, s/ r 3.3
29 Oravel, silty, samdy
——-2.8 Initial encounter vimter ¥ 4.4 Approx. 30K grsvel, 23X sand, 491 slightly plastic fincs
17 Hottled brevn; moist; slightly permeable; very stiff, W=17.-29;
M2s 1512.0 eili; O ’
) 4% l.ghtly-moderstely 00 1.6
! Topeoil T [ S —
hely permeatle, stiff- very . O B Sand, »silty
: -. siie, s 1 :nrox. St.m::. wilnnd. ”:IM::T“: finea -t
» sandy re! moist sret moable un H 3
4.3 s 2 Approx, MA& gravel, 15§ sand, 735 slightly plastic finsa 1 ,::h, “A"““ mmyn:u P ¥ RstY, '
; 1t. brown te orangs brown; moist; alightly permeable; aoft, 10 a
» oCf moderataly plastic W=2; till; ML 12
L . u S{1t, sandy
y permeable) bard, M=133, very Approx. S% greval, 13f sand, 805 non-plastic fines
r'c’ begiaon; - S11t sod clay, sandy w/grevel g Brown; moist] |u;hdy ynu::hh; sadive density, Me12-18;
9.1 ! 40 lm 204 greavel, 256 sand, 55K slightly-moderately plastio glacte-lacustrine; L
s saltstoos v /fewl r, 3 Browa-gray; molat; very aligbtle permeable; bard, W-39-40; ’ 17.5-
biotile mici; .ilt) clayey ' till; CL ML Orevel, silty, sandy
srl': mu-:rod, cc. }ur}‘: \ 5. $— 2 Approx, 30% gravel, 295 sand, 45X slightly plastic fines
n-veathered tedov 144, Hottled brown; moist; slightly permeable, very stiff; M29;
son to elivs brown, rest ia Bedrock - sandy siltstons, ns lime, w/occ. blotile mica to 8.3, ¢l M . ‘
Parts; mod, seft to very then poor shale and silt.tone from £,5-10.8'; fine-rreined to o
thin beds, #cc, A 2iive silty tecture; mcderate—wn wwuthered in upper sone, then hirhly * .
hirhly weatlerad cl.y e weathered in lower sone, grayish-tan; vory hard to 8.5;, than Dedreck ~ sandy siltstene, no lime, ecc, tietite aica, fine
Lred to & 13, ~ood helow moderately soft; laminated to thin bedded, wostly CL-ML below ° grained to silty taxturs; esaontially non-weathersd; grayish
» regional dip and stroke, ! 8.5'; good rock breaks in 3/4% to 2° framents; sssentially tan; very hard; thin besded, shows some cross-bedding, occ.
Devehyan, borisontal, regional strike and digt Nertheast shale, upper ' g Laminae of darker wilts; usually tight frectures on 2-—4%
22, e ' Upper Devenian, spacing) little staining, core fresh loslung, not frapmental;
f . N I e regisnal strike and dip, essentially horisontal; Northeast
L} AV I7
@ 4' on 12/18/69, ® surface en ! Koter No wter. abals, upper Upper Dewonian,
7 Rec o mp ' m 1 3,3-10.%' 62X Rec. KD 25.0
y ey Largest whole core piece, 2" Note: hm 1, 20.0-25,0', %K Rec, 87 NID
"of o Ne return wvater, casing loese on bhettom, Last water from the start. Driller says 6" void
i - @ 34,0-24.5'. Xo water tadle.
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3 $.92 fpd tld; Oravel, sandy, silty
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Lﬁa(ﬂr -ntfwres; &) . $4lt, sandy , 3. 105235, 105 Rec., OF D
soft-tard, breals along N . Apprex. L¥ gravel, 20K sand, 63K alightly plastic fimes Largeet whole cere piece, 3°
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12200, Bear, fwer, M08, M, SR8 T, 4 %0 - 34 lut, staly v/graval
g PO i Nax. siss $* - 84 Bed. CAls 1
0.0 = 3.0 fepesll - svernge - mries 0.6 - 1.3, -~ lm- % 4, & 34", 5 mirix (viich 15 sppron. 208 gravel,
. sand ont’ 10K alightly plastic fimes)
1.0 =, 0.3 BMIt, seady, grevally s Lo Orange-bromm; mofst; slightly permeatle soft damaity) heme-
ety e, 13 34°, W satrix (st 10 p-.u f nenersd vty . i
. " -
‘wu and' % very tie finee s ety 5.4 - W5 Oreval, maty, x .
Nottlad grey-beewm; mslst) 107 wedbe Gennieys Max. aise 19° ~ LB
Meagensens) wathered 31 & " r lnru !l%'g . m-zru(-uzhn- reat, |
v % greval, send and 18K very .u;nu plastic fines) H
2.3 ~ M1 Sand and alls v/ ul Brows; woirt; mederutaly porvasily) meaium density; lensed; :
H ax, oise 13° ~ - sdacte—Clurial; O . |
15447, 1934 I‘-W(Mhmlpnl,
60 send and 2 M fines) MOTE1 N water, Caves. Fever +)* thau 212, Y
Browaj mslat-wnt] slightlyasdarately permesbley -u- _L', !
Interbeds of ; M, &2, searse I S2 224, Raar mars 32033010, s 13263 !
U -~ % it & Clay, mady wpevel 0 ~ 1.0 Tepsell,
e 'h;s‘. " “}‘ 2 grawd, 4.0 4.0  81l¢, sasdy, wgravl
Apprex. *, 0 matrix (whish is w g o s, » W/ gre
: 205 sand and T8 medarataly plastic fines et 'lu--l-!'-“.:l Nﬁ( 108 graved :
mumlmymmmm;mw wmtriz (vhich is apprex, gravel, '
Isterbeds of glasiodacastrine; M, W & G guummmnumxw) !
Ol\uo-brwlu meist; nederstaly perwsable; soft deneity; i
SOYE: Seeps and pipes ia ol sonds, Semaisms] vill-lihg hovogemseus) wemthered till; ML !
layers lemsod in semds, Apt te ssep at axy bagth belw . Ma.m '
3.0, n:..uu tatrly mu sides, n;;‘n esarser . 1.5 mm, suady, stlty '
Liyers. Vo rejreswtstive semple of 33341 peeaihls, 0 - 1, , sandy,
Max. sise 10° - BB Sed. CA1s
SEL1Q, Bear, Bwev, 13/X0/70, BC, L3AL3 , . A 3K 467, 4% 34°, 4% mirix {shich 1s apprex.
. N3 — $0F graval, 300 and and 208 very slightly plastic fines)
0.0 ~ 1.5 Topeeld . e ‘ “hrew) melet) aligh 'y permeable; medium density; very '
(I . erly stretified)  lacie-fluvial; OM 2
1.5 ~ 3.8 Ml mady, v/grewal . - : !
Nex. -u.u * o ﬂ:;A Chly p e 1.8 - 03 ::_-l .:utg, v/x:v;l“ - H
Apprem, 1S 3-4° mtrix (vhieh {5 apprem, val U AN ‘
35 sand sad 708 alightly plastie fizes) vt . 15 467, 28 340, 91F mtrix (vhich 15 apprex. :
Orange-Bvrom; uul:,égﬂtﬂ pormsaila; sefy Senaity) heme- . lnnl. “l sand a.d 305 very slightly plastic fines) ’
gomoous| weathered , g Srovn) meist-wwt @ ' alightly permsable; mediua Jemaity; .
: b Intarvede of glastodacustrine) 8¢ and L |
38 - 3.0 Sand, sllty, gravelly
. sise 8° - S4 flaggy, Sed. COLe ; 98 < 1.0 SULHTay, sandy v/grral }
MUQ'.UH' '.nwh(ﬂd o ‘ Max, sise 4 1
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6.0 - 5.3 Tepesll, very this and stewy. Lt hamegenseus; westhered till) M. R
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